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half of the Government, to the members of the Bir- 
mingham Brassmasters’ Association. 

It will be recalled that Mr. Paish then announced 
the Governmént’s desire to support and assist in 
the formation of Trade Associations to the end that 
British manufacturers may be more efficiently 
organised and equipped to combat overseas compe- 
tition after the war. * 

This Government advocacy of the association 
movement is welcome evidence of the new spirit 
which permeates the revitalised Commercial Intelli- 
gence Branch of the Board of Trade, whose efforts 
on behalf of British trade deserve all possible 
encouragement. 

The justification of, and the necessity for, the 
existence of trade associations has been amply 
demonstrated on many occasions, but never so con- 
clusively as in the present period of national stress. 

The Government in particular has appreciated the 
advantage of being able to get into close contact 
with an entire trade through the medium of a well- 
regulated association representative of that trade, 
and the individual firms engaged in trade have 
learned that their policy and needs can be more 
effectively voiced by such a body than by their un- 
organised individual sepresentations. 

A prominent instance of such mutual recognition 
was provided by- the Government’s recent employ- 
ment of the Organisation of the Cable Makers’ 
Association as the controlling authority for the dis- 
tribution of the restricted supplies of copper amongst 
all British cable-makers—whether members of the 


' Association or otherwise—for the purpose of facili- 


tating the manufacture of insulated wires and cables 
required for repairs and maintenance. 

It is well known that these functions were faith- 
fully performed, and that the Government, the pro- 
ducer, and the cosumer, all derived substantial 
benefits from the assistance thus afforded them by 


an Association which, according to its early critics, _ 


could not be expected*to help anyone outside its own 


roll of members. 


The C.M.A. is thus doing work of national im 
portance, and, as is usual when an individual or an 
institution achieves distinction, we are encouraged 
to examine its origin and policy in the hope that 


‘the path of those who follow may be illumined by 


the light of the experience of those ahead. 

Such a review becomes an urgent duty when we 
realise the increased attention now being devoted 
to the “association movement”? and industria 
organisation generally. 


[318] 


= 
: 
— — — = > - — 
: 
1 
Gordon & Gotch, Queen St. de la Banque. é 
W.A.: Gordon Gotch, 
Curistonvurcn, N.Z.: Gordon and Street. . 
Gotch, Manchester Street. 
J 
L 
° 


814 THE ELECTRICAL REVIEW. [vVol. 81. No. 2,080, Ocroser 5, 1917, 


Parenthetically, it may be hoped that the time is 
not far distant when each and every trade in the 
country will have its own trade association, compe- 
tent and empowered to -voice its opinions on the 
council of a Federation of such associations, to 
whom the Government could safely turn fof guid- 
ance on all matters pertaining to industrial legisla- 
tion. ~ 

It is probable that the comparatively backward 
state of the association movement in this country 
is to some extent due to the trait which, in an Eng- 
lishman, is euphemistically described as “a sturdy 
spirit of independence.’’ | Although invaluable in 
pioneering and colonisation, this spirit becomes 


almost a handicap in a highly organised community ~ 


in that it is*liable to prevent the British manufac- 

. turer from co-operating with others engaged in his 
trade, even aftér such co-operation has been shown 
to be essential to his own welfare. 

Reverting to the origin of the C.M.A., we find it 
was founded about 20 years ago, at a time when the 
public generally had no experience to guide them 
when buying electrical equipment, and when, accord- 
ingly, the price was the chief,-and often the only, 
consideration. 

Any cable-maker desirous of improving the 
quality of his goods was further hampered by the 
circumstance that in many cases his superior, and 
consequently more expensive goods, differed in 
appearance very slightly from those of his less 
scrupulous competitor, whose object was to make 
immediate profits rather than an enduring reputa- 
tion. 

The inevitable result was that the manufacturers 
were brought to the verge of ruin by their cut- 
throat competition, and the consumers slowly came 
to realise that the policy ’of accepting the lowest 
price was not always an unmixed blessing. 

A few of the manufacturers therefore came 
together and formed the nucleus of the C.M.A. on 
the basis of their common agreement that it was 
vital in the interests of the entire electrical industry 
that their cables should conform to at least a mini- 
mum standard of quality, and the well-known 
“Association grades’’ were accordingly estab- 
lished. 

Having set up these agreed standards of quality, 
the adoption of standard prices was an obvious and 
necessary sequel, and the public accordingly has for 
years been able to rely upon buying goods from any 
member of the C.M.A. at the same price, and of at 
least the same minimum and sufficient standard of 
quality. 

As each member was at liberty to devote his 
profits to the betterment of his goods, there 
naturally arose a very keen competition in quality, 
which has been advantageous to the maker and 
user alike, whereas the former unrestrained compe- 
tition in price was disastrous to both. 

To-day, thanks to the initiafive of the founders 
of che C.M.A., the goodwill of the expression 
* Association grade’’ is of an international char- 
acter, and stands so high that the best recommen- 
dation those interested in the sale of non-C.M.A: 
cables can think of in appraising their goods is to 
claim that they are “‘ equal to Association: quality.”’ 

From the above, it will be seen that one of the 
principal ideals of each new trade association, as 
and when it is formed, should be the maintenance 
of the quality of their goods, or, as expressed by 
the late Prime Minister (Mr. Asquith), when speak- 


* 


ing on the Paris Economic Conference in the House 
of Commons on August 2nd, 1916, ‘‘the develop- 
ment of trade associations for common action at 
home and abroad to raise the average standard of 
production.”’ 


In the opinion of the Common- 

A New Electric wealth Edison Co., of Chicago, the 
Vehicle psychological moment has arrived to 
Maintenance _render particularly easy and attrac- 


Scheme. tive the pathway of the intending _ 


purchaser and user of electrical 
motor vehicles. Accordingly, the company in ques- 
tion has just issued details of a scheme which it has 
had under development for the past 18 months, 
whereby owners of stich vehicles can secure com- 
plete maintenance of their machines, including 
garaging, charging of batteries, renewal of all 
wearing parts, periodical body painting, and the 
like, for a stipulated contract term at a flat rate 
based on an estimated daily service. 

The scheme, which includes the erection of an 
electric vehicle garage with a capacity of about 100 
machines, has been developed by Mr. Wm. P. Ken- 
nedy, a New York consulting engineer, who has 
had many years’ experience of the electric vehicle 
problem, involving a complete examination of haul- 
age methods -and requirements, including the 
operating costs of many firms now using electro- 
mobiles. Following the example of the majority of 
electric light and. power supply undertakings, the 


Commonwealth Co. does not intend to undertake . 


the direct sale of the machines, although it is pre- 
pared to facilitate the arrangement of payments if 
clients so desire. Customers may select any one of 


‘the standard makes of industrial electric .motor 


vehicles, thereafter providing only the drivers, pay- 
ing the insurance charges, and making their own 
provision for depreciation. All other charges will 
be borne by the electric supply company under the 
terms of its contract. The latter provides for the 
maintenance of the vehicle in every respect, the 
basis charge being determined on the experience 
that most electric vehicles can be operated satisfac- 
torily on a single battery charge per day. Where 
excess mileage is necessary, ‘‘ boosting’’ charges 
will be furnished, the so-called ‘‘ excess’’ over the 
standard service allowance being charged to the 
client at a figure which includes allowances for tire 
wear, renewal of worn parts, and other elements 
covered by the service, in addition to the cost of the 
extra energy put into the battery. The system 
throughout is based on the theory that the amount 
of energy taken out of the battery denotes thé ser- 
vice the vehicle is yielding, and in that way measures 
its periodic requirement for maintenance. 

Careful examination of performance records and 
maintenance outlays for large installations extend- 


ing over considerable periods have enabled the com- . 
pany to fix upon a figure that assures it ample pro-- 


tection against loss, whilst.at the same time afford- 
ing the client a complete service guarantee at no 
advance over the ordinary costs for maintenance 
under the usual garage conditions. As a large 
buyer of tires, battery replacements, and other sup- 
plies, the company is naturally able to give service 
at a minimum of cost, figuring a safe operating 
margin on the basis of averages. The new main- 
tenance system is not to be confused with the usual 
battery service systems which are in operation in 
various parts of the United States; for the reason 
that it comprises complete maintenance of the 
vehicles, including the supply of electrical energy, 
whereas the battery service system generally only 
comprises the -supply of energy-and battery main- 
tenance. 
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AN APPROXIMATE METHOD OF CHECKING 
THE ACCURACY OF A DIRECT-READING 
INSULATION TESTING SET. 


By G. W. STUBBINGS. 


Sucu direct-reading instruments for the measurement of 
insulation resistance as the Megger and Ohmer are in very 
common use, owing to their convenience and portability. 
They enable insulation resistance to be tested at a much 
higher voltage than do such galvanometer and portable 
battery sets as the Kelvin, while they possess the important 
advantage over other testing sets requiring a pressure supply 
- from the mains, of being available for use anywhere. There 
is, however, no direct method of checking the accuracy of 
direct-reading instruments except by the use of standard 


high resistances. The comparison of the insulation resist-. 


ance of, say, a piece of defective cable, as measured by a 
Megger at 500 volts, with a corresponding measurement 
using & Paul set taking pressure from~240-volt lighting 
mains would give no reliable.indication of the relative 
aceuracy of the two instruments, owing to the difference of 
the voltages. Standard~resistances even as high as one 
megohm are, on the other hand, costly, certain] y too much so 
to justify purchasing them for this isolated use. The purpose 
of the present article is to siggest a method of checking the 
accuracy of*direct-reading testing sets, by using a moderately 
high resistance in series with an E.M.F. opposed to that of 
the magneto generator. The apparent resistance of such a 
combination can be made as high as may be desired by 
adjusting the difference between the counter E.M.F. and the 
voltage_of the generator. 

The principle of the action of direct-reading insulation 
testing sets may be briefly recapitulated. They depend 


+ TESTING SET ml 


SUPPLY 
MAINS 


— 


Fie. 1.—D1aGram oF ConNECTIONS. 


upon the interaction of two magnetic or electrical fields, 
the one proportional to the voltage of the generator, and 
the other proportional to the leakage current through the 
fault.. As this leakage current will be proportional to the 
voltage of the generator, the fault resistance meanwhile 
being constant, it follows that a variation in such voltage 
will affect both fields to an equal extent, and will have no 
effect on the readings of the instrument. 

If such a direct-reading set be connected up to a high 
resistance in series with an B.M.F. opposed to that of the 
generator, the current through this resistance will depend 
upon the difference between the counter E.M.F. and the 
voltage of the generator, and the apparent. resistance as 
indicated by the instrument will be higher than the actual 
value. If v be the voltage at the terminals of the instrument, 
® be the back E.M.F.,.and 7 the value of the resistance used, 
the current. will be (v — £)/r, and the apparent resistance rR, 
will be given by R=vr/(v — 8). If the voltage across the 
resistance be e, then = V and R = + e)Je. 

The method can be readily adapted by using the supply 
mains as the counter E.M.F., and an ordinary voltmeter 
whose resistance is known. The value of e can then be read 
off directly. ‘The instrument will then be connected up as 
shown in the diagram, fig. 1, the connections being-such that 
the voltmeter reads backwards before the generator handle is 
turned. When the generator volts are equal to the supply 
voltage the voltmeter reads zero, and the testing instrwment 
reads “infinity.” On raising the generator voltage, the 
reading of the testing instrument diminishes, whilst that of 
the voltmeter increases. By taking simultaneous readings 


of the testing instrument and of the voltmeter, a very com- 
plete check can be obtained. 

Assuming a supply voltage of 480, and a voltmeter 
reading 500 across the scale, such voltmeter will have a 
resistance of about 50,000 ohms. By regulating the speed 
of the generator armature to obtain readings of 5, 10, 15 
and 20 on the voltmeter, values of R, the apparent resistance 
of the voltmeter, will be respectively 4°85, 2°45, 1°65 and 
1°00 megohms. The method will only give approximate 
results for high values of R, as the corresponding values of 
e are observed on the low part of the voltmeter scale, but 
the accuracy will be sufficient to be very useful. 

For checking values of Rk below 1 megohm a_ lower 
voltage should be used. This~can be~ readily obtained by 
connecting a number of lamps in series across the outer 
lighting mains, and taking tappings at suitable points. 
The testing set can then be tested over its whole range 
without there being any need for an excessive generator 


voltage. 


SPECIALISING AND SPECIALISTS. 
By “TRAMP ROYAL.” 


Ir was during thie war that I sat in the office at Berlin and 
learnt from my colleagues and the daily Press that England 
was crushed and the British Empire a thing of the past. 
At that time I could hardly class myself as either a 
specialist or an all-round man—for it was. the Boer War to 
which I refer. What I am now is another story ; but at 
that time I had great ideas upon specialisation, and I was 
developing in the hotbed of the genuine article. I saw 
men who earned their meagre salary checking strains and 
stresses in designs of building work, others who made steam 
calculations, and others who handled railway track problems 
day in and day out. I rubbed shoulders with foremen who 
were thoroughly trained as foremen, and workmen who 
were trained to do their bit skilfully, but to leave the 
thinking to others. We British—yes, and our American 
cousins—have felt the results of these intensive methods 


for many years. The German, in spite of his broad 


elementary and secondary education, falls easily a victim 
to the specialist mycelium; he soon loses both adapta- 
bility and initiative. The American, as an individual, is 
not a specialist,~ but rather a mass of energy in a groove. 
Although, generally speaking, he is a routinist, he is ever 
ready to tackle a new problem in a new way, because he has 
an inherent sense of adaptability. 


In a little over a hundred years ago it was possible to. 


grasp all the knowledge there was to be had of modern 
science ; but, at the present time, no individual can know 
all the facta that have accumulated. Science and technology 
have now beeome so much broken into sections that if one 
is to be a useful worker one must specialise. Driven to 
this conclusion, we immediately set to work to shut our- 
selves in wateright compartments, and, making a mental 
picture of ourselves as specialists, we run the risk of losing 
grip of the general trend of science. 

It is the exceptional man Whe hecomes the real specialist 
—he is the “ expert = par excellence ; Dur +a most of us is 
left the choice between a superficial covering Ot = urge grea 
and a developing of one’s strong points. For efi:iency, 
the latter choice must be made. How pleasant it is to 1.) 
that the division of labour makes it unnecessary for us to 
learn how to repair boots, starch collars, weave straw hats, 
and drive a motor-"bus before we can put in an appearance 
at the office. Instead of devoting our energies upon learn- 
ing a multitude of things, we can concentrate upon a few 
particular things—sucli as the prices of raw material, the 
functions of relays, and the labour problem. 

The call becomes daily more urgent for good, all-round 
men who can specialise. By focalising for a time upon one 
small subject or line of work, one can get hold of all its 
details, and at the same time broaden the base of general 
knowledge. One's line of work at a certain time might 
make it an advantage to specialise upon cable joints and 
jointing, and a few years later, perhaps, supply meters or 
steam traps might offer themselves for concentrated study. 
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It must be our strong points that we build into our 
mpeeee there is no room for average ability. As the 
old adage has it, “Strike while the iron is hot,” Steep 
oneself in a thing until it is absorbed. Waste little time 
over weak spots. Develop the strong points, and continually 
bring them to bear2upon every phase of work. We shall 
thereby produce, as it were, peaks of maximum experience, 
and these peaks will coincide with our natural abilities, 
opportunities for advancement, and external influences. 
During the process of absorption a few excursions around 
the edges of the territory of the man higher up will prove 
an advantage, as they will give a broader view to one’s work. 

The engineer who is not a specialist, but who makes 
a speciality of some small item, and gets thoroughly in 
touch with its bearing upon general experience, not only 
tends to become an expert, but-really increases his efficiency 
in his more expansive every-day line of work. The man 
with this broad mental scope and ability to concentrate often 
beats the ordinary specialist on his own ground. There is a 
psychological reason for this : the mind being brought to bear 
continually upon a subject a stage is reached which one might 
call the point of saturation. In economic science there is such 
a thing as the Law of Diminishing Returns, which applied 
to specialisation means that if we work at one thing several 
hours we progress ; more hours and we gradually fall ‘off in 
production ; go on increasing the hours, and we reach a 
stage at which our subject becomes unproductive or 
stagnant, 

On all sides we find Nature specialising : Special organs 
for digestion, special developments for different geological 
ages, and it is only by specialising that many members of 
the animal kingdom are able to exist. They are not 
specialists, but they have developed a special function or 
organ. The Pholas specialises in rock or timber boring, its 
shell being of the nature of a round file. Its activities 
are limited ; it cannot crawl and it cannot crack nuts, The 
burying beetle, on the other hand, cannot bore rock, but 
has its body specialised into a digging machine, and its 
labours are Limited to those of grave-digger. A bird, which 
is higher in the scale, can fly, use its beak as a pick, pair of 

liers, or tongs; it can walk, and sometimes swim. The 

and of man can be trained to the art of using the saw or 
gimlet, equally with ,that of holding a plough, using a 
needle, or a pair of compasses. He can travel on land, in 
water, and in the air. Specialising for him must mean 
more than a rut —it must mean a cutting edge with a solid 
backing. 

In conclusion, I would recommend cultivating/a genuine 
interest and a warm enthusiasm for one’s work. No matter 
what kind of work comes our way, make it individual— 
give it something characteristic. Remember that the man 
who can adapt himself readily, but has only ordinary 
ability, is often found holding a good position, while our 
brilliant class-mate is unable to land the responsible job 


because he is too clever to stick at the details and drudgery. ° 


WAR PRICES FOR ELECTRICAL ENERGY. 


As in every other department of ‘=ustry, one effect of the war 
has been to increase the, eo~+ vf production of electrical energy and 
pea itate incre in the prices charged to consumers. Such 
advances b-‘¢ Deen chronicled in our “ Lighting and Power Notes ” 
from pe Commencement, but necessarily are distributed over a 

+ number of issues, as hardly a week passes without an 
ustance arising. From inquiries which have reached us, we infer 
that the subject is of considerable interest to many of our readers 
and have therefore thought it well to bring the data together into 
a compact form in which they will be readily accessible ; the list 
is not exhaustive, but will probably be found te contain sufficient 
information for most purposes, and we shall be glad of the 
assistance of supply engineers, to enable us to bring it up to date on 
future occasions, if necessary. . 

The figures given below are additive except where otherwise 
stated. L. = lighting, P. = power, H. = heating, ©. = cooking, 
T. = tramways, R.V. = rateable vajue; where not otherwise 
specified, the increases are understood to apply. to all supplies. In 
the case of complicated tariffs, only the/main features are given. 
The names of months indicate approximately the quarter in which 
the increase took place (usually following the month named). 
Prices in pence are per unit. 

Aserpgen.—Oct., 1915, L. 10 + P.H.C. 

AberystwytH.—Dec., 1915, 10 p.c. 1916, 10 p.c. 

20 p.c.;~March, 1917, L. 0.2d., H. 0.1d., R.V. 0.2d., 


Acton.—May, 1915, 10 p.c.; Nov., 1915, min. per qr. 13s. 4d, 

ALpersHot.—March, 1916, L. 10 p.c., P-H. rev. prices, 2d.—1}d.; Dec., 1916,. 
rev. prices, L. 6d., P.H. 3d.—2jd. 

ALprincton.—June, 1915, 

Asuton-unpeR-Lyng.—March, 1916, L. 10 p.c., P.H. 25 p.c.; Dec., 116, L. 
re-war price plus ld. 

Arnerton.—Dec., 1915, P.H.C. 20—10 p.c. 

Ay.essury.—March, 1916, L. 10 p.c., P. 4d. 

Bacur.—Dec,, 1917, L. 10 p.c., P.H. 15 p.c. 

Bancor.—June, 1915, L. inc. to 6d. ; 

1915, p.c.; Aug-, 1916, rev. price, P.H. 14d. plus- 

c 


c., to ld. 

1916, L. P. 10 p.c. 

Barnstarie.—June, 1916, inc. to 6d. 

Barrow.—Sept., 1915, L.P.H. 10 p.c. x 

Batu.—Sept., 1915, 10 p.c.; Dec., 1916, 10 p.c.; Sept., 1917, L. $d., H. 5 pc. 

BatLey.—Sept., 1917, L. 7} p.c., P. p.c. 

BeckennamM.—June, 1915, 15 p.c.; June, 1916, L. inc. to 7d. 

Beprorp.—March, 1916, 5 p.c.; Sept., 1916, 5 p-. 

Be.rast.—July, 1915, L. §d., P. July, 1917, jd. 

Bexunur.—Sept., 1915, 10 p.c.; July, 1916, 5 p.c. 

BirkenneaD.—Dec., 1915, p.c.; March, 1916, rev. prices, L. 4d., P.H, 14d, 
to-ld., plus 10 p.c.; March, 1917, L. 5 p.c. . . 

BirmincHaM.—March, 1916, L.: 15 p.c., P. 20 p.c.; Dec., 1916, L. 15 p.c.; P, 
10 p.c.; Sept., 1917, 15 p.c. 

Bispnam.—Jan., 1917, rev. price, P. 2d. 

Biacksurn.—Oct., 1915, 15 p.c. 

Biacxroo..—June, 1915, 10 p.c.; June, 1917, rev. prices, L. 4}d., of 7d. and 

2d., P. and H.C., 1d.—lid. 

Bocnor.—Nov., 1916, 1d. 

Bo.ton.—May, 1915, L. $d., P. 10 p.c. 

Boorie.—June, 1916, 12} pe. 

Bray (WickLow).—Sept., 1917, 10 p.c. 

1916, rev. prices, L. 5$d.—dd., H. 2d.—ljd. 

Bricuton.—March, 1915, L. $d., m.d. 6d. and 2d. raised to 6d. and 3d., public 
lighting, 3d., P. 0.1d.;* Oct., 1915, L. P. 0.15d., T. 0.054, 
March, 1916, rev. prices, L, 6}d.—4d., P. 1gd-—1jd.; June, 1917, 
10 p.c. (T. 0.1d.). 

Bristo.—Aprit, 1917, L. 22} p.c., P. 45 p.c , Contract 37 p.c. 

Broapstairs.—Sept., 1915, 10 p.c. 

Bromuiey (Kent).—July, 1915, 10 

Burnnam (Somerset).—Dec., 1916, 1d. 

Burn.ey.—Aug., 1915, rev. prices, L. 3jd., H. 1jd., P. plus 5 p.c.; Mareh,. 
1916, L.H.C. jd., T. 0.05d., P. 5 p.c. 

Burton-on-Trent.—Mareh, 1916, 15 p.c. 

Bury (Lancs.).—June, 1915, L. 10 p.c., P.H. 15 p.c.; June, 1916, L. 5 p 
P.H. 16 p.c.; Sept., 1917, 5 p.c., making total L.H.T. 20 p 
P. 30 p.c. 

Buxton.—Sept., 1917, 20 p.c. 

Canrersury.—May, 1916, 4d. 

Carpirr.—March, 1917, 5 p.c. 

Car.isLe.—Sept., 1917, 10 p.c. 

Carernam.—July, 1916, rev. 7d, 

Cuatnam.—March, 1915, 20 p.c.; March, 1916, 13} p.c.; Sept., 1917, rev. prices, . 
L. 6d., P. 1fd., H. 21} p.qr., spl. rates 10 p.c. m 

1917, 10 p.c. 

Cuester.—Dec., 1915, 15 p.c. 

1915, 12} p.c. 

Cuicuester.—Dec., 1915, 1d. 

Cuts_enurst.—July, 1915, 10 p.c. 

Ciones.—Oct., 1915, 1d. 

1915, 

Coine.—June, 1915, P. 3d.; March, 1917, increase. 

Cotwyn Bay.—June, 1916, 4d. 

Contston.—May, 1917, 

Corx.—June, 1915, 10 p.c. 

Coventry.—July, 1916, P. 2 to 16 p.c., according to price of coal. 

Crewe.—June, 1916, 10 p.c.; June, 1917, 15 p.c. 

Croypon.—March, 1915, L. $d.; June, 1916, 10 p.c.; Dec., 1916, rev. price,- 
P. 2d. to 600 units, Id. over; Sept., 1917, 15 p.c. 

DacketrH.—July, 1915, rev. price, L. 54d., P.H. 2d.; July, 1916, L. 3d., P. 
special. charge. 

Daruincton.—June, 1915, L. §d.,P. 4d. 

DartrorD.— 1915, L. 1d. and jd., P. jd.; March, 1916, 20 p.c.; July, 
1917,.L. 10 p.c., P. 15 p.c. 

an 1915, L. 10 p.c., P. 20 p.c.; June, 1916, P. 5 p.c.; June, 1917,. 


p-c. 
Daw.isn.—Aug., 1916, L, 10 p.c. 
Denny.—Sept., 1916, L.P. 3d. 
Dewssury.—June, 1915, L. 10 p.c., R.V. 12 p.c., P.H. 15 p.c.; June, 1917, 
L, and R.V, 2} p.c., P.H. 10 p.c. 
Dover.—Sept, 1916, $d 
1915, L. $d., P. 3d. 
Dunpee.—June, 1917, P. #d. 
Durnam.—June, 1915, 0.02d/ for every 6d. above 7s. cost of coal per ton. 
Eauinc.—Aug., 1916, 33.3 p.c. 
Eastsourne.—March, 1916, L. $d.; Sept., 1916, L. 3d. 
East Ham.—Dec., 1915, 10 p.c. (T. 5 p.c.); June, 1917, 10 p.c. (T. 5 _ 
Eccies.—Sept., 1915, L. 10 p.c., P.H.C. 20 p.c.; Dec., 1916, L. 15 p.c., P. cL. 


5 pc. 

Epinsurcn.—July, 1915, L. 4d.; Aug., 1917, L. 4d., P. 5 p.c. 

1915, P. 12} p.c.; Aug., 1916, L. p.c. 

p.c.; March, 1916, rev. prices, L. 7d., P. 3§d., public- 
ightin, 5 

Ertrn.—Sept., 1915 L. P. 10 pe. 

Exerer.—June, 1916, L. 1d. 

Fackirk.—April, 1915, 30 p.c. 

Farnnam.—Dec,, 1916, rev. prices, L. 8d., P.H.C. 4d. (restricted). 

FaversHam.—Oct., 1915, $d. Sept., 1917, $d. 

Fincniey.—June, 1916, L. 20 p.c., P. 10 p.c. and scale. 

FLeetwoop.—Sept., 1915, 10 p.c. w 

Great Yarmoutu.—July, 1915, 4d.; Dec., 1915, 4d. with rebate. 

1915, L. Dec., 1915, 10 p.c.; Oct., 1916, 15 p.c.;- 
Aug., 1917, 15 p.c. 

Giascow.—June, 1917, rev. prices, L. 5d. and 19d., or 4$d., P. Qd. and Id., 
and scale, H. 13q. or 1d., kw. charge inc. 15 p.c. > 

Gioucester.—July, 1916, 20 p.c.; June, 1917, 13.3 p.c. 

Gravesenp.—March, 1916, p-c. 

Grantuam.—June, 1916, 20 p.c. 

Grays,—June, 1915, 10 p.c.; June, 1916, 15-p.c.; July, 1917, 8.3 p.c. 

Gaimssy.—Oct., 1915, 3d. ~ 

Gut_prorp.—Sept., 1915, L. 10 p.c., P.H.C. 20 p.c. 

Hatirax.—Sept., 1916, P. 17} p.c. 

Hampton.—July, 1916, 20 p.c. 

Hasiincpen.—June, 1917, rev. prices, L. + P.H. 15 p.c. 

Hastincs.—Sept., 1915, L. 10 pfc.; Dec., 1915, 10 p.c. 

Hespen Baiwce.—Dec., 1916, L. 20 p.c., p.c. 

pease: gr 1915, 10 p.c.; July, 1917, 33.3 p.c., making L. 6d., 

. 2d. and 4d. 

Hererorp.—May, 1915, 10 p.c.; May, 1916, 25 p.c. 

Heston and IsLEwortH.—March, 1917, 25 p.c. 

Hexnam.—June, 1915, L. 1d.; Sept., 1916, L. Id., P. 4d. 

Herwoop.—May, 1915, 10 p.c.; Dec., 1915, L. 5 p.c., P. 10 p.c. 

Hicu Wycomsg.—June, 1915, 10 p.c. 

Hornsey.—March, 1916, 10 p.c. 

Horsnam.—March, 1917, rev. prives, L. 6d., P.H. 2d. 

Hove.—Sept., 1915, “on ; t., 1917, P. 10 p.c., or flat rate 2d. 

Huppersrie_p.—June, 1915, 12$ p.c.; Sept., 1916, 124 p.c. 

Hutt.—Dec., 1915, or 15 p.c. 

ILrorD.—March, 1916, 12} p.c. 


Ipswi 
Keswi 
Kerte 
Kincs 
* Kno’: 
Lanca 
Leek. 
Leices 
Leicn 
Leyro 
Linco 
Liver 
LianD 
Lonpe 
Bi 
« Cl 
Ct 
Ci 
K 
Li 
M 
N 
Lonpc 
B: 
B 
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Fi 
H 
H 
H 
Is 
P 
St 
St 
SI 
Se 
Ww 
Lone 
Lousi 
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MaIDE 
Malps 
Matte 
MaLv! 
Mancl 
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Mexs 
Mipot 
Mirrt 
- More 
Newec 
Newer 
Newg 
Newr 
Nort 
Nort! 
NUNE, 
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Perte 
; Pgrer 
Piymc 
Quer: 
Rawt 
Reica 
Ricuy 
Rocni 
Rorni 
Row. 
St. A 
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SALFo 
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Surew 
SHrev 
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Soutt 
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Sramg 
STOCK 
Stoxi 
Stow 
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1916, rev. prices; L.-4d -lid., 
1915, 4 P.H.C. and to. March, 1918, L. 


p.c 
1915, id. 
KEnpaL.—June, 1915, L. P. 4d. 
Ksswicx.—June, 1916, L. 10 pic. 
Kerrerinc.—June, 1915, P. 10 p.c. 
KINGSTON-ON- -THAMES.—A ril, 1915, rev. prices, L. 5d. or P.H.C. 
65d.; April, 1916, P.H.C., 
Kntc’s Lynn.-July, 915, L. #4., P. Jan., 1916, P. 
1916, April, wnt, L.P. 22 p.c., T. 12} p.c. 
Leex.--June, 1915, 10 
Lercester.—July, 1915, L Be. March, 1917, L. Id., P. 15 pc. 
Leicn (Lancs.).—June, 191 15 p.c 
Levron:—March,. 1916, L.P.H. T. 5 p.c. 
Lincoin.—Dec.,, 1915, L.P. 20 
LivekPoo..—Dec,, 1915, 124 p 
LLASDRINDOD Weis. ality, 1d, 
LiaNDUDNO.—Aug., 1915, 


Lonpon COMPANIES.— 
Brompton & Kensington.—Sept., 1917, total inc. 20 p.c., ckg. 1d. 
« Charing Cross, West End & City.—June, 1916, seas prices., , 4d. & 2d. 

Chelsea Electric Supply Co.—Sept., 1917, 20 p 

City of London,—March, 1915, P. 10 p.c.; March, 1916, 10 p.c.; June, 1917, 
public lighting 15 p.c. 

Kensington & Knightsbridge,—Dec,, 1916, rev. price 54d. 

ante pee Supply Corporation. —Sept., 1917, total increase from 20 
to 

Metropolitan Electric Supply Co.—Sept., 1917, total inc. 20 p.c 

Notting Hill Supply Co.—Mareh, 1915, §d.; Sept., 1916, total 
inc. 

South London Supply Co.—Dec., 1915, 9 p.c. 

South Metropolitan.—March, 1915, 10 p.c. 


Lonpon BorouGH CounciLs.— 

Battersea.—Sept, 1915, 10 p.c 

Bermondsey.—June, 1917, L. 40 .c., P. pc. 

Bethnal Green.—Sept., 1917. 33.3 p.c. 

Fulham.—Maich, 15, 5 5 Dec., 1915, rev. prices, 14d.; 
March, 1 7, 5 p.c.; May, 1917, Kw. 0.60754. p-u. 

— for each 6d. ‘over 13s. cost of coal per 

Hackney.—Sept., 1915, 10 p.c.; Feb., iis, 7 7% p-c.; Sept., 1916, L. 2} 
p-c., P. p.c.; June, 1917, io 

Hammersmith. 1917, L.P. 

Hampstead. 10 p.c.; Dee, “lors, 23.3 p.c. 

Islington.—Dec., 25 p.c 

Poplar.—March, ina’ P. and ner lighting, 10 p.c.; t., 1917, 10 p.c. 

St. Marylebone. Sept. -» 1915, 

St. Pancras.—June, 1915, 10 4 Sept, ne reduced to 24 p.c. 

Shoreditch.—March. 1917, LPH 

Southwark.—Jan., 1917, total L. 30 p.c., 50 Sept., 
1917, rev. prices, L. 6d.—3d., two-rate L.P. 8d. 

Woolwich.—March, 1915, 4d. 


Lone Eaton. prices, L. 4d., factory 3}d. and 2jd., P. 14d. 


and 0.85d 

LOUGHBOROUGH. —Sept., 12} p.c.; 1916, 12} p 

Lowestort.—March, 19%, L.H. 10 p.c.; 1917, L. 10 pc 

MaIDENHEAD.—Sept., 1915, L. 4d., ; April, 1916, L. P. 10 p-c.; 
july, 1917, L. ld., P. 10 

Marpstone.—Dec., 19 P. April, “1915, L,H., Dec., 1915, L. 
March, 1916, H. reduced to 1d.; June, ‘1916, rev. 7 equal 25 
.c. inc. on original prices; Aug., 1917, L. 3d., T. 44, other 


MaLvern.—Ma: 

MANCHESTER. 10 p-c., P, 15 pc., R.V. from 12 to 15 p,c. 

1\DFIL. —June, 1915, rev. 

MEXBOROUGH.—July, rev. price., L. 

MippLeton.—June, 1915, P. 12} p ‘March, 1916, L. P.H. 12) p.c. 

1915, P. "public lighting, 10 p.c. 

Morecamsg.—June, 1917, rev. price, P. 3d 

NEWCASTLE-UNDER-LyYNE- —May, 1916, L. 5 pic. «+ P. 16.7 p.c., P. 20 and 10 p.c.; 
Oct., 1916, rev. price, L. 74d. 

NewPort (Mon.).—June, 1915, 20 p.c,; June, 1917, 10 pa 

Newport (1.0.W.).—June, 1916, 15 px., P. 10 p 

Newquay.—Dec., 1915, rev. 74. 

NewTon ABsorr. —July, 19. 

1915, P P. p.c.; Sept., 1916, L.H. 10 p.c., 

P. 12} p.c.; June, 191 

NorTHWICH, —June, F918, 10 p.c.; rev. prices, 7d. and 4)d., flat 
rate 6d. 

Nungaton.—June, 1917, 20 ‘p.c. * 10 p.c.). t., 1917, total inc., 33.3 p.c. 

Ormskir«.—Nov., 1915, L. 10 p.c. 

Oxrorp.—June, 1916, 20 p-c. 

Pemsroke (DuBLIN March, 1915, L. 5 

L.' 12} p.c., P. 5 p.c. 

PETERBOROUGH. —Sept., 1915, P. 3d.; 19 10 1917, total 
increase 20 

PortsmoutH.—Dec., total increase will equal L. 30'p.c., P.H. 45_p.c. 

PLymoutH.—Sept., 915, L. id. 

Preston.—June, 1915, L. $d. 

1915, 15 p.c 

Rates 1915, L.'10 p.c., P.H. 15 p.c.; July, 1916, L. 5 p.c., P.H. 


RATHMINES. be 1916, L. P.H. id. 

RAWTENSTALL.—June, 1916, P.5 pc. 

Reicate.—March, 1916, L.P. 15 p.c., H. td. plus 15 p.c.; April, 1917, 18.3 p.c. 

RicHMoND (Surrey).—A ril, 1915, 10 1 1916, rev. price, 

Rocnpate.—June, 1915, L. 10 p.c., Pte 5 p.c.; May, i917, L. 10 p.c., 'P. .3d. 
instead of 15 p.c.. Also céal clause. 

RotnerHaM.—July, 1915, 

Row.ey Recis.—Aug., i916, 20 

St. 1915, 1. 45 10 April, 1917, inc. 

Sr. Hetens.—June, 1915, L. 10 p.c.; July, 1916, 10 p.c.; -» 1916, 10 p.c.; 
April, 1917, 10 p.c. 

SaLrorD.—June, 1915, LiP. 7} La ; March 1916, L. 2§ p.c., P. 7% p.c. 


Pertu.—Ang., 1916, 


ScaRBoROUGH,—June, 1915, 10 

SuEFFreLD.—July, 1916, prices 2d., 10 p.c.; under 2d., 

Surecey.—June, 1915, rev. price, L. 10° Marth, P. 10 p.c. 

SuREwssuRY.—March, 1916, 20 ; June, 1917, 

StearorD.—March, 1917, d. 

1916, -10 1916, 10 p-e. 

SOUTHEND-ON-Sga.+—June, 1917, L. id., 

1915, 10 1917, 5 p.c. 

some HWOLD. 19167"20. p. ai, Pin. tea. 

PENBOROUGH.—June, @915, rev. prices, L. H. Mad ; il, 

StarFORD.—June, 1916, P. Sept., 1916, rev. price, 1d. 

STALYBRIDGE.—Dee., fon prices less than Id-) 

STAMBORD.-+Julys 1915, 10 

STockPort.—June, 4915, prices, L. H. tid, (above 25 ubits, existing 
rates plus coal “fause. 

25 Sept. ret pic. i 


STOW 3917. price raised 8d. 
10 p.., P. 15 p.c.; Oct., 1 pe. 


SUNDERLAND: 
1916, id; “March, 1917, 1d. 
Sutrow.—July, 1916, L. P.H. 3d. 


t 

t., 

TAUNTON. Sept, June, p.c. }'March, 1917, 8.3 p.c. 

—June, 1916, pc 

Tairsk.—April, 1916, 20 p.c. 

Torguay.—Sept., 1916, L. ; June, 1917, jd. 

TROWBRIDGE. —Aug., 1916, 0 p.c. 

TunsRIDGE Weiis.—Sept., L. P:H., 25 pc. 


Watiasey.—July, i915, rev. prices, and P. 24d., H.C. 1$d. 

WattHamstow.—June, 1915, is , 1916, 7 5 p.c. PH. 10 p.c.; Sept., 
“1917, L. 5 p. P.H. 8.3 

Watrton-on-THAMES.— 1916, rev. price, 7d. 

Warrixcton.—July, 1915, “ET 10 p.c., H.P. 15 p.c.; July, 1916, 5 p.c.; June, 
1917, 10 p.c 


Watrorp.—June, 1915. L. 12} p.c., P: 10 p.c.; Sept., 1916, rev. prites, L. 54d. 
Wepwessury.—Dec., 1914, 15. p.c. 

West Bromwicn.—June, 1915, 20 p.c.; Dec., 1915, P. 15 p.c. 

West Ham.—Sept., 1917, 10 p.c. Sept., 1917, further 10 p«. 

West HartLeroo.. —Sept.; 1917, 15 p.c. 

Wevmoutu.—April, 1916, L. 15 p.c., P.H.C. 20 p.c.; Sept., 1916, rev. price, 


L. 6d. 
Wican.—March, 1917, rev. prices, L. 5fd. to 3§d.; Sept., 


2d.—1d., plus 25 p.c. 

1916, 10 p.c. Sept. 1916, 15 p.c.; Sept., 1917, rev. prices, 
L. 6d., P.HiC. 2d. 

Wixenester——Sépt., 1916, 15 p.c.; Dec., 1916, 10 p.c. 

WINDERMERE. —June, 1916, 10 p.c. 

Wissecn.—June, 1916, inc. to 

Wo 1916, 10 

Worcester.—Oct., 1915, L.P.H. 

Worxsop,—Sept., 1915, L. P May, 1917, 4d. 

Worrninc.—Oct., 1915, = 10 OF total 544: ; Jan , 1917, p.c. 

Wrexnam.—Dec., 19 0 p.c.; Sept., 1917; L:H. 5 P. 6.7 pe. 

Yorx.—March, 1917, LP. 10 p.c. 


1917, rev. prices, 


AFTER-THE-WAR ELECTRICAL PROBLEMS 
IN RUSSIA. 


Amongst the téchnico-industrial problems that will come to the 
front in consequence of the war a very prominent place will be 
occupied in the post-war era, undoubtedly, by the question of the 
quickest and most reasonable development of the application of 
electricity in Russia. Unfortunately, no country previously to 
the war worked so unreasonably, dearly, wastefully, and unpro- 
ductively as Russia; and of the various branches of Russian 
industry, as will be shown below, ‘the Russian e!ectrotechnical 
industry has been marked by these negative properties to a 
particularly large extent, says P. Gurievitch in the Hlektrichestvo. 
Whilst in Germany, in the years 1900-10, district stations were 
reasonably introduced, and in the last five years a further great 
step forward has been made in so-called “ grosskraftwerke "—that 
is, large stations for the supply of electrie current to whole pro- 
vinces; and even whole Rorecnssedsi-—tlie Russian electrical 
industry has~not emerged from the stage of uneconomic local 
electrical stations. The large power station using water power 
or brown and grey coal has not yet emerged from the sphere of 
platonic desire and project. In this irrational and uneconomic 
management of Russian local electric stations we find, however, 
a great danger for the whole future of industrial development in 
Russia. 

The great progress made by the electric lamp in Europe and 
America, which he describes, leads M. Gurievitch to say that 
the supersession of the kerosene lamp by the electric lamp, owing 
to advantages of the latter over the former from the point of view 
of hygienic and sanitary conditions in the houses and workmen's 
dwellings, and also the greater safety in regard to fire, will become 


* intensified in Russia in the near future, the more so as with the 


rational installation, production, and distribution of electrical 
power, electric lighting, at least in the towns, can easily compete 
with gas, and even with kerosene lighting. Gas and kerosene have 
their particular spheres of application where electricity, at least in 
the near future, cannot compete. A great future is in store, with- 
out doubt, in the large towns for gas for cooking, and for kerosene 
and petroleum as fuel for internal combustion engines. In the 
Russian Press the need is being urged of extending gas lighting, 
because in Russia a great need is being experienced for by-products 
of gas production required for the manufacture of explosives ; but 
no doubt euch can be obtained in sufficient quantity by the trans- 
formation of all the Russian coking furnaces for the recovery of 
the waste or by-products. With the chronic scarcity of coal in 
Russia, and the urgent necessity of it for the metallurgical in- 
dustry, the burning of coal for lighting purposes appears to be, 
from the point of view of economy, altogether inadmissible, as 
electrical power can be successfully obtained by the use of cheap 
fuel—such as brown coal, peat, and the many water courses. 

The writer then points out the increasing application of elec- 
tricity to power purposes, which is leaving the lighting factor in 
the background ; and to show how year by year this is taking 
place, he provides the following table, which includes the figures 
for Petrograd and Moscow :— 


Berlin. geeg, London. Moscow. Petrograd 
1910-11. 1913, 1913. 


Year. 1911-12. 1911. 
Population in millions... 2°6 22 65 15 2 
Useful kw.-hours deli- 
vyered per head of : 
population ... 170 310 110 87 62°5 
Delivered for lighting, 
per cent. > 24 19 61 19 89 
_ Motors, per cent. bce 45 12 27 40 38 
* Tramways, percent. ... 31 69 12 41 28 
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This, he urges, shows that only in London and Petrograd has 
the delivery of electrical energy for lighting purposes surpassed 
that for other forms of application. In Chicago and Moscow only 


a fifth and in Berlin only a quarter of the total useful energy was . 


delivered for lighting. Chicago, true, is in a somewhat special 
position, as a very large quantity of its power is used for the under- 
ground railway, whilst in Berlin 45 per cent. and in Moscow 40 per 
cent. is used exclusively in motors. 

In Berlin 35,000 motors were connected in 1913-14, including 
6,900 with 24,000 kw. for working metals ; 4,755, with 29,000 Kw. 
for lifts ; 3,741, with 11,000 kw. for wood working ; 3,723, with 
8,861 Kw. for printing presses ; 3,329, with 1,253 Kw. for fans; 
1,920, with 5,814 Kw. for sausage and meat shops; 1,638, with 
1,066 Kw. for sewing machines, &c. All these data are very in- 
teresting, as they illustrate the immense development possible for 
the introduction of electric motors in the large Russian towns, 
of which in 1913 there were connected in Moscow (1912), 6,976 
electric motors; in Petrograd (1913), 6,851; in Warsaw (1913), 
3,103 ; and in Lods (1912), 2,404 electric motors. 

About the same movement in the development is observed in 
Russia, where in 1913 the four towns with the largest electric 
stations used only 82,000,000 Kkw.-hours for lighting, but 
207,000,000 Kw.-hours for motors, &c., and 89,700,000 Kw.-hours 
for tramways. With a total delivery in these towns—Petrograd, 
Moscow, Baku, and Lods—of 378,000,000 Kw.-hours, only 21°6 per 
cent. was supplied for lighting purposes. In all Russia, with the 
exception of the eight Governments of the Kingdom of Poland, 
the supply of electric current for lighting purposes, and also for 
technical purposes and motors, is shown in the following form, in 
millions of Kw.-hours :— 


For motors and industrial 
For lighting. 


nerease, Increase, 

‘ 1905, 1913. per cent. 1905. 1918. percent. 
Central stations 52°11 17555 238 479 4448 829 
Private ” 169°8 209°4 23 212°4 1,045°7 393 

221°9 73% 260°3 1,490 473% 


We see from this table that the expenditure of ‘electrical energy 
in the eight years, 1905-13, for lighting purposes only, increased by 
73 per cent., whilst the expenditure for motors and other industrial 
purposes rose 473 per cent. In other words, the application of 
electricity for motors and general industrial purposes inc 
during that time 64 times quicker than for lighting purposes. 
But if we take Poland into account, the expenditure of electric 
«aergy in 1913 for the whole Empire amounted to about 2,000 
million KW.-hours, of which only 204 per cent. was used for 
lighting and 794 per cent. for motors, whilst in 1905 the deliveries 
tor lighting made 46 per cent. and for motors 54 per cent. only. e 

The figures for Lods are particularly striking. There, in 1913, 
was supplied for lighting only 3,662,000 Kw.-hours, against 
-!°, £09,000 Kw.-hours for motors. Thus we see that even in Russia, 
in the towns with a large industrial development, the supply of 
electric current for motors, excepting tramways, exceeds that for 
lighting by almost nine times. 

The Moscow lighting station delivers over twice as much current 
for motors as for lighting—namely, 51,677,000 Kw.-hours, against 
24,812,000 Kw.-hours. Of the large Russian industrial centres, 
only Petrogradis distinguished by its backwardness in the supply 
of current for motors. There, in 1913, only 41,490,000 Kw.-hours 
were delivered for industrial motors, against 48,745,000 Kw.-hours 
for lighting purposes, and 34,872,000 Kw.-hours for the tramways. 

In a comparison of the prices of electricity it is observed that, 
whereas in Berlin the normal price is 16 pfennige per Kw.-hour, 
or 74 copecks; in Switzerland 16 centimes, or 5°9 copecks, in 
Russia, according to figurés published in the “ Elektrichestvo” in 
1913, most of the stations accepted normal and small consumers for 
motors at 15 or 16 copecks per KW.-hour—that is, 100 to 150 per 
cent. more than in Switzerland or Germany. In these dear tariffs, 
which may properly be called prohibitive, there is great danger for 
the whole future of the development of the electrical industry of 
Russia, Losses in working power in the form of men killed and 
made incapable of work will make at least 5,000,000 by the end of 
the war ; that is to say, a sixth of the productive power in workers 
of 19 to 45 years of age, as given in the Zorgovo Promyshlennaya 
Gazeta in 1916. But even if, thanks to a reduction of holidays, 
Saints’ days, and holiday Mondays, and preserving the present 
obligatory sobriety, the productivity of the remaining, five-sixths 
of the workers is raised to the average level of before the war, such 
a level is so low in comparison with America, and even Western 
Europe, that if it is maintained in the future, Russian industry cannot 
‘expect, with a whole series of unfavourable conditions of a political, 
economic, and civilian character, to reach rapidly that stage of 
development that would enable it by means of a rapid rise in the 
productivity of the country to recover from the blows of the war, 
and pass over from the intense (from the economic point of view) 
unproductivity and exhaustion of war-time work to the productive 
economy of peace time. 

Besides the foregoing, if Russian industry is to operate as 
previously to the war, then, notwithstanding any protective tariffs 
whatever, it will not be in a position even on its own market to 
compete with other countries, whether they be Germany, Japan, 
or the United States, which during the war have acquired immense 
capital and established in many branches of industry miracles in 
the form of factories, the equipment of which before the war is 
——e will have been paid for completely owing to the large war 
orders. 

But how will Russian industry be in a position to pass over into 
productive and intensive work ? 

If we put aside the many causes of a general character that have 


prevented and will hinder Russian independence, and limit our- 
selves only to a review of the strictly technical causes that are 
intimately connected with the question we are considering— 
namely, the future of the electrical industry in Russia —-we may 
confidently state that one of the chief causes of the limited produc- 
tivity and dearness in Russian industry is the too limited applica- 
tion of mechanical power. 

American industry, as is known, is distinguished by the highest 
productivity in the whole world, and that is explained, to a large 
extent, by the fact that, being always short of hands, the 
Americans were obliged more than in other countries to adopt the 
principle of attaining the largest possible result with the smallest 
expenditure possible of labour. After a lengthy examination 
of the conditions influencing the industries of foreign countries, 
paying particular attention to fuel, M. Gurievitch lays great stress 
on the use made of cheap power, as in the case of Switzerland, and 
adds that Russia belongs to the list of countries that enjoy such 
advantages, and that therefore the rational development of the 
production of electrical power is one of the first problems to be 
dealt with immediately after the war. 

If we turn to the present condition of the Russian electrical 
industry, we shall see that with very few exceptions—for example, 
the Moscow station—the Russian electrical stations are equipped 
irrationally in technical respects, and, above all, with old machines. 
As the still young electrical industry is in a stage of rapid develop- 
ment, it has of recent years made such colossal progress that 
the machines installed in the Russian stations 10 or 15 years ago, 
perhaps at the time the very last word in technical equipment, 
are at this moment quite unsuitable for electric current pro- 
duction. 

According to statistics published in 1913 in the “ Elektrichestvo,” 
there were, forexample, 47 stations with steam engines of a total 
power of 228,562 Kw., besides 70 steam turbines, and, further, 
137 steam enginés of an old type, about 72 vertical and 65 horizonte1, 
that had worked at the stations in large industrial centres and 
consumed unprofitably an immense quantity of coal, which is 
particularly dear in Russia, thanks to which the stations were 
obliged to retain their abnormally high tariffs for electricity, 
corresponding to the position of the electrical industry of 10 or 15 
years before. Whilst in Berlin the normal tariff for electric light 
was only 40 pfennige—18'4 copecks—per KW.-hour, in Petrograd 
it_was 30 copecks—that is to say, 63 per cent. dearer. This high 
Petrograd tariff was due to a whole number of other reasons— 
dearness of fuel, machinery, and eh, cable systems, the 
creation of three separate companies, With their expensive 
boards, &c. 

But it is certain that in the year 1913 in the Petrograd stations 
the 25 worn out steam engines, with 15 steam turbines, had a 
very unfavourable influence on working expenses. If the Russian 
electrical stations, with their great material expenditure, were 
modernised, as it is proposed they shall be in Petrograd in the near 
future, this question of the rational organisation of the production 
of the electric curreat in Russia would still remain unsoived as to 
modernise the existing electrical stations, means at bottom only to 
limit oneself to patches. 

The present basis of the Russian electrical industry rests exclu- 
sively on the principle of smail local electrical stations with high 
quality fuel obtained literally from the world’s end, and it is essen- 
tially irrational and opposed to all the tenets of economy. Every 
new patch on this unhealthy organism, every new large central 
station of a local character is only another stumbling block which, 
in something like ten years, will have to be got over or removed at 
great expense, as, without a doubt, the Russian electrical industry 
with the uninterrupted development of things will be obliged in 
ten years’ time, and perhaps before, to change over to the system 
of large interconnected regional stations which work with water 
power or cheap brown or grey coal, and are recognised as the 
only and profitable way for the production of electric current. 

That one large electrical station is, in respect to original cost of 
equipment and current working expenses, more profitable than a 
series of small stations of equal power is obvious. Here the writer 
quotes numerous examples of installations in other countries, par- 
ticularly in the United States, where, all the same, there are many 
small irrationally exploited electric stations. Thus in 1912 in that 
country there were 5,221 central stations, of which only 161 had a 
power of over 5,000 Kw., or 3°] per cent. The same is the case in 
Germany, where, qut. of 4,040 stations in 1913, only 103, or 2 per 
cent., hada power of over 5,000 kw. In Russia, out of 220 central 
stations only 21, or 5°5 per gent., had a power of over 5,000 Kw. 
This is shown more clearly in the following table :— 


United States |1912| 5,221 | 161 |3°1 | 5,135,000 3,610,000 | 70°3 
Germany ... |1913/4,040 | 103 |2 2,100,000 | 1,560,000 | 74°5 
Russia ose rd 220 12 |5°5 —_® 199,000 


The Russia item is particularised as follows :—The Moscow 
electrical station with 35,000 Kw. the Moscow tramways, 
23,100 Kw.; the Petrograd 1886 Oo., 45,000 Kw. ; the Petrograd 
Belgian Co., "18.460 Kw. ; the Petrograd Electrical Equipment Co.. 
18,000 Kw. ; the Petrograd tramways, 7,500 Kw.; Baku, 29,000 Kw. ; 
Warsaw, 11,590 kw. ; Lods, 415,000 kw. : Kieff lighting, 7,550 Kw. : 
Odessa lighting, 7,500 kw. ; and Riga, 7,060 Kw. 
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CORRESPONDENCE. 


Letters received by ys after 5 P.M. ON TUESDAY cannot appear until 
the following week, Correspondents should forward their communi- 
cations at the earliest possible moment. No letter can be published 
unless we have the writer's name and address in our vossession. 


Old-Lamp Tops. . 


I note in your issue of September 21st that a correspondent is 


inquiring as to the best method of recovering platinum from old 
electric lamp tops: I do not know if he intends dealing with large 
quantities or only a few thousands at atime. Assuming the latter, 
the best method to adopt is as follows :— . 

First of all, break out the « t or plaster and the glass from 
the caps, then “rough sort” the material obtained in order to 
reduce the bulk as far as possible. Crush what is left with a pestle 
and mortar until the plaster, &c., is reduced to a powder. Put the 
powder on a shéet of white glazed paper, spread on a bench, sit 
down in front of it, draw a small portion of the powder towards 
you, and commence blowing it away gently. The platinum and 
other wire will be left behind. Having done this, sort the wire as 
far as possible. A magnet should be used for separating the nickel 
wire, but all wire should be carefully examined for any pieces of ' 
platinum which may be attached to it. Put the remainder of the 
wire in @ good porcelain dish, pour pure nitric acid on it, and boil 
until all the foreign matter is dissolved. Wash well and dry off. 
The process is a very tedious one, and requires good eyesight. A 
person can, by sticking at it, recover the platinum from 1,000 lamp 
ends in eight or ten hours. Needless to say, the boiling should be 
carried out in the open air, as dense red fumes are given off. 

If your correspondent intends dealing with large quantities at a 
time, it will be necessary to put down special machinery for it. 


Harry W. Brown. 


Ballycarry, September 26th, 1917. 


A Static Electricity Phenomenon. 


The experience of Messrs. J. O. Grant & Taylor is similar to 
that which I have met with in connection with a steam car fitted 
with rubber-tired wheels. In this case a person standing on the 
ground and touching the metal work of the car would receive an 
unpleasant shock. 

I also remember another case where a steam engine was driving 
some printing machinery by means of a 12-in. copper-sewn leather 
belt. When running, sparks | in. to 1} in. long could be obtained 
from it by bringing the fingers near the belt. 

Harry W. Brown. 

Ballycarry, September 20th, 1917. 


[The electrification of belting is a not uncommon phenomenon, 
due apparently to mechanical friction, or, perhaps, more accurately, 
to contact followed by separation. In paper mills very long sparks 
can be drawn from the rolls of hot dry paper as it leavés the 
calenders.—Eps. Exec. REV. } 


The E.T.U. and A.E.S.E. 


Being a central station engineer of many years’ standing, I 
should like to make the #>bllowing remarks in connection with the 
letters from the secretary of the E.T.U, (L.D.). I am not a 
member of the E.T.U., or of the A.ES.E., but after reading 
the aforementioned letters I should certainly never join the 
E.T.U. if those are correct samples of their progressive industry. 
To hit a Society that stands aside (from purely patriotic motives, 
and loses a number of its unpatriotic members in so doing) is a 
very low and unsportsmanlike attitude to adopt, especially to a 
Society that before the war was slowly bringing about some very 
essential radical improvements in the welfare of station engineers. 
To my mind it smacks very much of “beer and skittles,” and 
appears to me just why central station engineers who have the 
least respect for th lves have so far refrained from joining 
Unions of such an unsavoury nature. Let the status go to blazes if 
it has to be gut thus. 

W. G. Ritchie. 


Brighton, September 28th, 1917. 


Scale on Evaporative Condenser Tubes. 

I would advise “ Central” to try and prevent the deposit of scale 
on the tubes by painting the tubes with aluminium paint. It 
would be interesting to try the effect of this on a small section of 
the condenser, and I would be very glad if “Central” would let 


me know the result. f 
C. Orme Bastian. 
London, W., September 25th, 1917. ‘ 


Fusing of an Electric Wiré. 


I was interested to read your correspondent’s ‘article, but I think 
that he arrives at the wrong conclusion. ‘‘The whole question ‘is 
not’ one of efficiency ... . the efficiency of the electrical engineer 
and his workman.” The bulk of his illustrations bring out the fact 
that the general public think they are quite competent to do elec- 
trical work. The draper's assistant and budding electrical engineer, 
and every other incompetent, thinks he is qualified to interfere 
with .an ‘electrical installation, and that a contractor is ‘quite 
unnecessary. 


As regards the A.c. motors in controlled establishments, these 


, were probably supplied by a wholesale house, or the motor manu- 


facturers, and installed by the firm’s own workmen. I know of 
many jobs which have not been interfered with, which have been 
“ installed and forgotten.” 

I re agree with Mr. L. E. Wilson's letter re periodical testing, 
and I think that in apportioning the blame to a large extent to the 
wholesale house he is getting near the root of the evil. 

In a large percentage of installations the following circumstances 
happen: The installation, as handed over by the contractor, is a 
sound one. The maintenance is then given to a wireman, engineer, 
or odd man who looks after the motors and attends to the lights. 
Extra work is required from time to time, and the man, in addition 
to his daily work, carries out the extensions, which are very often 
done in a temporary manner, without any regard to overloading of 
circuits and other questions, so that in course of time the job 
becomes anything but a good one ; then, if trouble arises, the con- 
tractor is blamed, for you cannot expect the man to condemn his 
own work. 

By constituting any odd man about the place as his electrician, 


‘ the consumer is entitled to trade terms (thanks mainly to the 


Tungsten Lamp Association), and supply houses, lamp factors, 
motor manufacturers, and cable makers tumble over one another to 
supply his wants at trade terms, and assist him in robbing 
the contractor of his legitimate work. Why should the T.L.A. 
give terms which make it impossible for a contractor to retain his 
customers? Why should a motor maker whose motor a contractor 
has sent direct to a job, be justified in calling immediately on the 
contractor's customer and offering trade terms? Why should 
supply houses sell a few dozen accessories or the lamps at trade 
terms immediately a contractor has finished the installation, and 
endeavour to cut out the contractor by even going to the length 
of finding third-rate firms who will fix the material they supply ? 

Why for a paper cable should cable makers quote exactly the 
same price to a penny to a consumer as they do to a contractor, 
seeing that the consumer is only a chance customer and the con- 
tractor a regular one, and this, moreover, when the contractor is 
working for the consumer ? 

How long is this policy of grab to continue? Is there no 


. honour in the electrical trade? Is she policy of the German 


firms to be perpetuated by the supply houses, many of whose 
nationality would not bear the strictest examination? The busi- 
ness policy of the present associations and others in course of being 
formed bids fair to out-German the German. It is time the con- 
tractor made up his mind that, without combining, he will be 
squeezed out. Let every contractor help those who are determined 
not to submit to these injustices by joining the Contractors’ 
Association, which has already done good work, and can do much 
more if backed by the whole of the contractors in the kingdom. 


Contractor. 


Instructions to Meter Readers. 


May I suggest that Mr. Stubbings, in his otherwise thoughtful 
article concerning the ‘Do's and Dont’s”’ of meter readers, indi- 
cates insufficient appreciation of the commercial value which may 
attach to a consumer's conversation. It is, of course extremely 
difficult to find the valuable combination of salesmanship and 


ordinary ability to read meters accurately, in the type of individual / 


available to fill. posts as: meter readers ; but I do firmly believe 
that, however polite may be a request that the consumer address 
his or her requirements of new work to the office, such request in 
very many cases would be directly responsible for opportunities of 
extended service being unhappily lost. 

However lowly as an employé the meter reader may be regarded, 
I think that he or she should be definitely instructed in such a 
way as.to enable appreciation of the valuable chances of further 
increasing the revenue of the supply undertaking concerned. 

It would appear that, to carefully note in writing, and report to 
the office for attention of. the sales department, the requirements 
of consumers, could be one of the suggested instructions with 
which your contributor concludes his article, without the dis- 
advantage which, by some, might be thought to result from 
overlapping. 

P. 0. Wittey, 


Staff Sergeant R.E. 
B.E.F., France, September 29th, 1917. 


War Bonus for W.O. Station Engineers. : 


.» Reading the small column in last week's REVIEw relating to a 
war bonus “under consideration for W.O. engineering staffs,” I 
feel it my duty to state a similar case, but, being under the 
“Southern Command,” I am one of those unlucky ones still 
working for a low pre-war wage, and not receiving any war bonus 
whatever, although I have been waiting for one since 1915, when a 
. war bonus was gran I have made several applications since 
that date for it ; the answers have been: “ It is coming through.” 
The last answer, received a few weeks back, was, “ Under con- 
sideration.” Two years have and they have only got to 
. “under consideration ” ;. will it take another two years before they 
make up their minds? 

We work the whole week through, Sunday included, and get no 
extra for it, but what we. cannot understand is, that some of the 
staff have received the .war bonus since 1915, and others not. 

- Is it not-nearly time we had “fair play”? My fellow workman 
has. received the war bonus since 1915, I have not; for what 
+ reason none of us can tell.. Cannot someone wake things up? 


Married Man. 
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UNION OF SOUTH AFRICA MUNICIPAL 
ELECTRICAL UNDERTAKINGS. 


. By E., POOLE, A.M.I.E.E., Assistant Borough Electrical 
. Engineer, Durban. 


(Abstract of paper read before the Engineering Section of the 
SocrETY FOR THE ADVANCEMENT OF SCIENCE AND AR®, 
at Durban, on August 28th, 1917.) 


A. FEW years ago the municipally-owned electrical undertakings 
of what is now the Union of South Africa could easily be 
counted on one’s hands, and from a list I compiled in 1904 
there were then only seven, viz. :. Bloemfontein, Cape Town, 
Durban, East London, Johannesburg, Ladysmith, and Pieter- 
maritzburg, while there were six towns which were ecotitrolled 
by private companies, viz.: Claremont, Kimberley, King Wil- 
liam’s Town, Newcastle, Pretoria, and Potchefstroom. 

_ Durban, East London, and Pietermaritzburg were supply- 
ing electric tramways as well as lighting, while Cape Town 
tramways were supplied by a private company, as were also 
Port Elizabeth and Camps Bay. - 


To-day there are no fewer than 35 municipalities within - 


the Union operating electrical undertakings, representing a 
total capital expenditure of about £5,500,000, including ex- 
penditure on tramways, with which Durban, East London, 
Johannesburg, Bloemfontein, Pretoria, and, Pietermaritzburg 
are provided, as well as electric light. 

There are seven other municipalities which purchase cur- 
rent in bulk from company undertakings, and generally. carry 
out their own distribution work, a capital expenditure of 
about £170,000 having been incurred, including the expendi- 
ture in connection with the Boksburg and Germiston tram- 


ways. Four other municipalities have granted concessions to- 


companies which control the whole of the electric light under- 
takings, the capital expenditure on which amounts to about 
£28,000. Other concessions are at Cape Town, Camps Bay, 
Port Elizabeth, and Kimberley, where there are privately 
owned electric tramways. , 

The grand total of units sold last year in all the various 
undertakings amounts to approximately 84,500,000. 

Johannesburg, with over 25 million units, and Durban, 
with over 20 million units, sell between them slightly more 
than all the other towns put together. Johannesburg’s in- 
crease over Durban being practically all taken up in extra 
tramway units. 

Unlike England, electric lighting has practically the mono- 
poly, there being no gas works other than in Johannesburg, 
Port Elizabeth, Cape Town, and Grahamstown; the former is 
the only town having both gas and electric municipal works, 
and the latter the only town with a gas company holding the 
monopoly. 4 

Johannesburg has the largest output. having sold last year 
no less than 25,057,534 units, while Ceres has the smallest 
output, with an estimated sale of 9,000 units. To my mind 
it is the smaller towns we should encourage; in fact; there 
are only small towns left now, and their problems need just 
as much consideration in proportion as do the larger towns. 

There are no Board of Trade Rules in South Africa, as in 
England, though these regulations are in the main observed, 
but the various Provinces of the Union have certain Acts 
which the eJectrical undertakings are sttbject to. 

Tt is unfortunate that our electrical undertakings have no 
uniformity of plant, for we find all sorts of boiler pressures, 
engine and generator speeds, voltages and frequencies, &c. 
Also, in statistical returns we have no standard for such 
compilation. Some towns go very fully into these returns 
in their Mayor’s Minutes, whilst others are very brief. In 
accounts we find all sorts of styles, so much so that it is 
almost an impossibility to make comparisons between one 
town and another. Tt is to be hoped that some day this will 
be rectified. 

If uniformity had been aimed at more in regard to plant, 
the advantages would be manifold, for situated as we are 
here, some thousands of miles from the manufacturers, if 
@ breakdown happens. we may find ourselves without the 
necessary spares, or if we are short of the ordinary run of 
material we have to wait a long time for it, and it is little 
use expecting our local suppliers to keep spares, or even hold 
stocks, of all the varieties of plant in use, seeing there are 
so manv different voltages. sizes. &c., required. On the other 
hand, there can be very little interchange of plant hetween 
one municipality and another, even if one municipality were 
fortunate enough to have plenty of spares. 

The chief source of power is steam, which is likely to be 
retained for some time to come. Of gas plants, the failhre 
of the Johannesburg plant has no doubt caused a set-back in 
the adoption of such large plants elsewhere in South Africa. 
but we find some successful small plants operating. Diesel 
engines, using crude oil, are running with great success. 

In water-power plants, Worcester and Aliwal North are 
partly dependent, and Cape Town has still a small suppie- 
mentary water plant, but Ceres, Parijs, and Paarl are the 
only towns entirely dependent on water. Unfortunately. 


water power in South Africa is generally out of court on 
account of its varying supply. for what are at one time raging - 
torrents are merely small trickles at other times. 


Coal is worked in all the Provinces of the \Unioh, the 
largest producing area being the Middleburg distriét of the 
Transvaal, where it is of an average value of. 12.678.3.7H.v. 
The other Transvaal producing areas are Boksburg, Springs, 
and Heidelberg. In the Orange Free State we have the 
Vereeniging district, where the coal is of an average value of 
10,626 B.TH.U. 

In Cape Colony the seatts worked are in the, Molteno, 
Cyphergat, and Serkstroom districts, but the coal is of poor 
quality. In Natal there are several districts whefé coal is 
worked, both north and south of the Biggarsberg, the aver- 
age value south of the Berg being 13,079 B.TH.U. 

The finest South African coal, however, comes from the 
Hatting Spruit district, being as high as 14,306 B.TH.U. 

Outside the Union, in Rhodesia, we have the Wankie Col- 
liery, where the coal has a value of 13,089 B.TH.v. 


Steam pressures are found to vary between 190 and 200 lb. | 


per sq. in., while the price of coal varies from 8s. to as-much 
as 23s. 6d. per short ton, and the pounds of coal used per 
unit varies from as low as 3.19 to as high as 16 lb. . In the 
latger stations the water tube boiler of the Babcock & Wilcox 
type is chiefly to be found. The old style of boiler house, 
with its long range of boilers and one or more tall chimneys, 
is now becoming a thing of the past. 

Turning to the smaller stations, boilers of the loco. type 
are principally to be seen, and may be looked upon as being 
best suited for small outputs. They are cheap in first cost, 
easy to install, very efficient, and can- well be left in the 
hands of an Indian or native to operate. * 

The storage of coal and handling of coal_and ashes has re- 
ceived due attention at the larger stations; the bin at Cape 
Town has a capacity for 3,620 tons. The-class of coal used 
in some towns where there are mechanical stokers is that 
known as dross, which at one time was looked on as waste, 
the price per ton at the pit mouth being from about Is. to 
3s. per ton, as compared with the previously used round coal 
for hand firing at about 7s. 6d 5 5 

Of efgines and generators we find quite a large variety, of 
many sizes; where a few years ago a number of small units 
were to be seen, these have been superseded by a few large 
units. 

Speeds up to 3,000 R.P.m. are now cofmmon in turbines 
driving alternators; the first geared turbine in South Africa 
is at the Durban power station, where the speed is geared 
down from 3,000 to 428 rn.p.m. The saving in large turbines 
is very marked, and we are able to obtain a result as low as 
14.8 Ib. of steam per unit as against 20 lb. in a reciprocating 
set. In the smaller steam stations the reciprocating engine 
of the high-speed vertical type still holds sway. 

In the smaller stations atmospheric exhaust is often adopted 
owing to the lack of a water supply, as well as the necessity 
of keeping down the capital expenditure, though a saving of 
from 20 to 25 per cent. can be effected thereby with recipro- 
eating engines. The question of water supply for condensing 
purposes is one of great importance. Few towns have .a 
natural supply, the general practice being to use water from 
the town mains, in conjunction with cooling arrangements, 
though Johannesburg is fortunate in having five bore holes 
from which a good supply of water is obtained. 

Of the coastal towns, only Cape Town and East London 
have taken advantage of the sea water by building their 
power stations near the wharves. é 

The Diesel oil engine, the type in use in this country, is 
looked upon as the best of its class. They are generally of the 
four-stroke type, in sizes up to 700 or 1,000 a.P., and vary in 
speed from 150 to 400 R.P.M.; above this power they are of 
the two-stroke single-acting type. 

In generation we find examples of both direct and alter- 
nating current, the latter being three. two, and single-phase 
at various voltages and frequencies. In the larger towns we 
find—with only one exception—a mixture of D.C. as well ‘as 
various phases of a.c. generation, but the smaller towns gener- 
ally rely on the one source. 

The exception in the larger towns is at Bloemfontein, where 
three-phase only is generated and distributed from sub-sta- 
tions, while rotary converters in the power station convert 
the three-phase A.C. into D.c. for the tramway supply. 

At Durban generation is D.c. for tramways and motor 
supply to private consumers, . also single-phase as well as 
three-phase for lighting and power. the three-phase being 
used for Government bulk supply, large power consumers, 
the supply to the suburbs of Red Hill and Greenwood Park, 
and also for supplying rotary converters used to supplement 
the p.c. supply. It is also transformed down to two-phase, 
2.750 volts, through sets of special transformers (Scott-con- 
nected), from which single-phase feeders are taken off and 
balanced between the two phases. 

At Port Elizabeth generation is D.C. and three-phase, the 
latter operating motor converters to supplement the D.C. 
supply, and also supplying the outlying districts with A.C. 


_single-phase L.T. distribution, as well as three-phase for large 


power consumers. 
At Pietermaritzburg generation is three phase as well as 
p.c. and single-phase, the three-phase’ supply being supplé- 
mented ‘by a motor-generator and rotary converter from the 
A.c. single-phase and p.c. supply respectively. 
At Johannesburg generation is chiefly by two-phase turbo- 
alternators, with motor-converters for the pc. supply for 
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lighting and tramways in the inner area, but there are also 
a few reciprocating generator sets for both the a.c. and D.c. 
supply. ~'The two-phase also supplies the outer area with 
single-phase distribution for lighting, and D.c. supply through 
rotary converters in sub-stations for tramways. 

At’ Cape Town generation is D.c: and a.c. two-phase 
2,200 volts, with motor-converters from the latter source of 
supply converting to 440 volts D.c. for the old Cape Town 
area. The two-phase supply is also transformed up to 11,000 
volts, three-phase, for the suburban distribution, and also 
for the supply to the railway works at Salt River. 

In the smaller towns D.0. generation is practically universal. 
The ‘exceptions are at Paarl, King William’s Town, and 
Harrismith, the former town having made a wise and unique 
selection in A.0. three-phase at 3,300 volts, while the two 
latter towns have adopted a.c. single-phase. 

The largest. generators are in Johannesburg and Cape Town, 
being 3,000 Kw. each. Durban is the only place where boosters 
are used to compensate for the voltage drop at distant points 
on the tramway track, while Cape Town uses them for keep- 
ing up the pressure on the L.?. lighting network, 

Durban and Oape Town are the only large stations where 
a battery is installed, though in a few of the smaller stations 
batteries are provided with the object of being able to shut 
down the running plant during the hours of light load. 

The universal practice is to earth at the power station the 
negative of @ D.C. supply to tramways, and also to earth the 
neutral point «in &-three-wire supply. In single-phase 
working the side to which the ‘outers of the outgoing con- 
centric feedéfs are connected is always earthed, while in three- 
phase. working with star-wound generators, the neutral point 
is sometimes earthed through a small resistance, whick in.the 
case of Durban-is 8 ohms. 

The latest type of switchgear as'in use at the larger sta- 
tions is the remote-control oil switch in cubicle form. At 
Pietermaritzburg there is a. separate switchroom just off. the 
engine-room, and at Johannesburg the switchgear is arranged 
on three floors.. At Durban the switchgear is divided, t 
controlling the genérators being mounted on a platform a 
few feet above the engine-room floor, while the outgoing 
feeder switchgear is in an adjacent room, where also are 
installed the boosters, conyerters, three to two-phase trans- 
formers, &c. 

Inu Durban there is installed ‘a special ‘time-signal device 
which, by throwing a choking coil in the circuit at a time 
arranged {8 p.m.) lowers the voltage sufficiently for the con- 
sumers to observe, and thus their clocks*can be adjusted, 
the signal being given by the Post and. Telegraph Depart- 
ment. 

In. the smaller stations supplying lighting only, one can 
hardly avoid the objectionable store in the larger stations, 
however, the introduction of motor load, cooking, tramways, 
electric vehicle charging, &c., has helped very much to flatten 
out the peak, and thus improve the load factor, which is 
highest in Durban at 44.8 per cent. 

In connection with ‘daylight saving,” if this is adopted 
Durban will be affected more than any other town in South 
Africa, owing to its geographical position, and the fact that 
approximately solar time is kept. The summer load factor 
under ordinary conditions works out at 32.39 per cent., but 
with the introduction of daylight saving it is raised slightly 
to 32.48 per cent.; 1,260 less units are sold during the %4 
hours, representing a saving of two tons of coal for the day, 
with a loss of revenue of £18 a day. 


DISTRIBUTION. 


Generally speaking, the use of bare overhead mains is the 
common practice in South Africa. .Some towns adopt it 
entirely; others have .underground mains as well, but Harri- 
smith and Aliwal North are the only towns where no over- 
head mains of any sort are used. There is no doubt that 
the use of overhead mains has in a very great measure helped 
the progress of electricity supply in South Africa on account 
of the great saving in first cost, as well as the accessibility to 
carry out repairs. The prejudice on the score of unsightliness 
and danger of falling wires is now practically non-existent. 

The general practice in the.case of feeders. both for high 
and low-tension mains is to lay them underground, but in a 
few cases extra-high-tension as well as high-tension feeders 
are run overhead. With distributors, the practice in. the 
larger towns is to lay them underground in the. business areas, 
and overhead in the residential districts, and in the smaller 
towns they are mostly overhead bare copper (though at 
Worcester aluminium wires are partly ae three-wire dis- 
tribution being ‘generally adopted, but Cape Town in some 

arts has five-wire distribution, and Paarl and. Bloemfontein 

ave four-wire. 

In low-tension work the Siemens und the sectional type of 
steel pole are common practice, varying in height from D0 to 
35 ft. in most cases, but on the coast there is an opening 
for a pole less affected by rust, and in the reinforced concrete 
Pole we have an excellent substitute, which, while rather 
heavy to handle, has its advantages in life as well as in 
appearance. 

The cross-arms, in use are wood, channel iron, and tubular 
steel. Jchgeaniets has probably the largest low-tension 
network of overhead mains, amounting to no less than 1913 
route miles. With overhead mains many arrangements are 
Put forward to dissipate the effects of lightning, which is 


very severe, especially in the towns of high altitude, and the 
use of earthed guard wires on the top of the poles has for a 
long time been looked upon as a safe precaution, in addition 


to the use of arresters on the lines at frequent points, though, . 


of course, no device will avert_a. direct stroke. are, 


_however, one or two towns. which have not taken these pre- 


cautions, and opinion is still very divided on the subject. 
Apart from the fact of the earthed guard wire being a pre- 
caution against lightning, it is also advisable fr a safety 
point of view, in preventing a pole from becoming gerously 
charged. owing to any of the mains coming in contact with 
same, The regulations provide that cradles or 
guard wires shall be erected under the mains at railway 
crossings and certain other places, but. with good construction 
there is little to fear from falling wires, and frequently the 
precautions taken in this regard, as well as in the case of 
lightning, are more a source of trouble in themselves than 
a preventative. 

With high-tension work, the bulk of the mains are laid 
underground, though in Johannesburg, Bloemfontein, Dur- 
ban, and Cape Town a few of the routes are by overhead 
wires, Durban having extra-high-tension also for supplying 
the adjoining suburbs, and in the case of Bloemfontein the 
overhead H.T. mains are insulated wires. Durban is very 
fortunately placed in having practically the freedom of the 
whole of the roads for pole line construction, as the telephones 
are municipally owned as well as the tramways, the former 
being the one instance in South Africa, and with this one 
control many of the taller poles carry electric lighting wires 
on the top, telephone wires below, and under these the tfam- 
way span wires. In regard to the cost of overhead mains 
against underground mains, there is very little difference in 
the first.cost of a circuit for high-tension work, using the 
best class of material throughout, but a great saving is 
effected when an additional circuit is required, as the cost of 
poles does not then come in for consideration. In low-ten- 
sion work, however, there is a decided saving in favour of 
overhead mains, to say nothing of the saving in street-light- 
ing and house-service costs. 

here underground ‘mains are in use, the general practice 
is to use lead-covered, armoured and served mains laid direct 
in the ground at a depth of from 2 to 3 ft., but there are a 
few cases where they are drawn in through pipes or ducts, 
or laid in a trough filled in solid with bitumen. In Durban 
a charge of 1s. 9d. per yard of running trench is made by 


-the roads department for reinstating after any excavations. 


Various dielectrics are in use, such as rubber, fibre, bitumen, 
and paper, and cables laid over 20 years ago with vulcanised 
rubber insulation seem as good to-day, as far as the rubber 
and wires are concerned, as when laid; but rubber cables 
are out of court on account of the price, and a very excellent 
type is the paper-insulated cable, which is universal the 
world over. Where at one time joints were made by screwed 
fittings in a cast-iron box filled up solid with special com- 
pound, the common practice now is to sweat it all up solid 
and insulate with tapes, after which a lead sleeve is wiped 
on, and in the hands of a careful plumber-jointer there is no 
more fear of a joint giving out than the cable itself. Too 
much attention cannot be given to the matter of joining all 
the armourings of the cableethrough and bonding them when- 
ever opportunity offers to any rails or pipes. Faults on 
underground mains will, however, occur even with the best 
construction. By adopting a system of ring main and the 
free use of interconnecting switch pillars, great relief can 
be afforded, as the fault can then be localised between any 
two pillars, and at the same time supply can be mfintained 
by the duplicate route that exists. ; 

In extra-high-tension mains Cape Town has about 20 miles 
laid, with some routes at 11,000 volts, and Johannesburg has 
the longest routes of both: high and low-tension, with 614 
miles of the former and 143} miles of the latter. 


(To be continued.) 


Electrolytic Iren for Commercial Use.—The Socicté Le 
Fer, in France, has succeeded in producing electrolytic iron on so 
large a scale, in retorts absorbing as high as 20,000 amperes, that 
the Bouchayer and Viallet Works, at Grenoble, which hold a ¢on- 
cession of the Society's patents, have already commenced the manu- 


, facture of pipes of large size. from electrolytic iron. These are 


4 m. long, 100 to 200 mm. in diameter, and 15 mm. in thickness 
(18 ft. long, 3°9 to 7°8 in. in diameter, ‘06 in. thick). These tubes 
are employed for various industrial purposes, such as conduits for 
water, steam, or compressed air. They have given entire satis- 
faction in practical use. Such.a tube.of electrolytic iron is said to 

the same strength as a tube of cast-iron 20 times as thick. 
The iron obtained by this process is said to be entirely different 
from ordinary iron, both in aspect and in properties. From the 
magnetic point of view it is possessed of a very high permeability 
and a low degree of hysteresis, making it particularly valuable for 
the manufacture of motors and transformers ; from the mechanical 
point of view it possesses great strength and a considerable degree 
of extension. The tubes are expected to replace successfully the 
German tubes of which Mannesmann held a monopoly before the 


war.—Scientific American, 
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THE ELECTRICAL INDUSTRY AND THE WAR. 


On Tuesday last week Mr. J. S. Hieurie.p; M-Inst.C.E., 

delivered an address, as President of the ASSOCIATION or 

SUPERVISING ELECTRICIANS, dealing broadly with the condi- 

tions prevailing in the electrical and other trades in this 

country. He pointed out that the war was but a continua- 
tion of the trade war which was previously in -active pro- 
gress, and that, in addition, there had been excessive internal 
competition, particularly in some branches of the electrical 
industry; prices had been cut to a degree which compelled 
the reduction of quality of materials and labour, as well as 
low Wages and inadequate profit. No trade could exist in a 
healthy state under these conditions; the best men would 
leave it, credit would be reduced, and capital would be with- 
held from it. Everybody had worshipped the fetish of cheap- 
ness without regard either to quality or to the general good 
of the community, or to the security of the nation; and, by 
this carelessness, the foreign suppliers were provided with an 
easy means of capturing many of our trades. The British 
customer who bought German wire and German. switches 
before the war helped to build the German navy or weaken 
the British, because, even when the goods were supplied by 
. the German at cost price or under, a certain amount of money 
passed to Germany, and at the same time some British 
were rendered less capable of contributing to the cost of our 

Navy. The foreigner supplied goods at these low prices only 

so long as the competition of the home manufacturer con- 

tinued, the object being to carry on until the British manu- 
facturer went out of business altogether. During this period 
some advantage accrued to the British purchaser, but as soon 
as the home manufacturer was driven out of business, the 
foreigner naturally increased the prices as much as possible, 
and then the British purchaser enjoyed his advantage no longer. 

Unless British manufacturers held a very substantial part 
of the home market they could not take an active part in 
foreign trade. Theréfore, one of the most important things 
to be done wa’ to see that, in the future, the laws of this 
’ country should be such as to help’ them to manufacture 
for and to trade in a secure home market. The average pur. 
chaser would have learnt, before the war was over, that he 
should. buy as far as possible articles of British make, and 
employ men of British birth, but this might not be sufficient, 
and then it would be for all of them to see that proper steps 
were taken to make sure that the desired end was accom- 
plished, if necessary, by legislation. 

They would agree with him that the capital invested in the 
electrical business had not earned sufficient profit, owing to 
the prices having been too low. To reduce prices before 
profits were obtained was a gamble. Their own particular 
branch of the industry had suffered from low prices, although 
he considered that the average standard of work was rae. 
they must in future endeavour to make it a well-paid busi- 
ness, carrying out good work in sufficient volume to enable 
it to be done at low prices. Competition must be fair, and 


all the men in any trade should realise that they were work- : 


ing for a common end, and pull together. 

There was no way so effective jn improving design as the 
clear realisation of the defects of existing apparatus, and this 
could only be done by the men in actual daily touch with 
the difficulties; they could do a great service to the wiring 
business by collecting information about defects in the exist- 
ing gear that they used, and by making suggestions as to the 
remedies they found necessary, and as to permanent im- 
provements. A committee might be formed for this purpose. 

Better wages were desirable, using the expression in the 
sense that the earner could get a better exchange, and with 
more work done by each man, and more men and women 
working, the desired result could be secured. This desirable 
result could be furthered by using standard designs, labour- 
_ saving machinery, and better skill in direction; but the one 
. great essential was to secure a large and increasing market 
for labour, and the things it produced. 

In addition to working for themselves. they would have. 
in the future, to work for all those who in the war had lost 
the power to keep themselves, and the women and children 
left by the gallant men who were no more. The sternest 
efforts were wanted to win the war, and winning the war 
meant not only conquering the enemy, but preserving a 
stable State wherein each man could, with his neighbour's 
assistance, lead a proper life, full of work. and with some 
comfort. The common credit of the nation had been used in 
this war with the most marvellous results; the same credit 

might be required to carry on successfully .in peace. But 
.eredit must be paid for, or it vanished like a dream, and it 
— their business to consider how their trade could pay its 
share. 


Electro-Galvanising.— Mr. SHeRARD has 
now erected at Sunbury-on-Thames one of his latest electro- 
galvanising plants, which embodies many important improvements 
and ensures an even homogeneous coating which is amalgamated 
with the surface of the iron. Mr. Cowper-Coles’s process has been 
largely adopted by the Admiralty and various Government depart- 
ments, also by several of our Allies, is 


; 


NEW ELECTRICAL DEVICES, FITTINGS, 
. AND PLANT. 


Readers are invited to submit particulars of new or improved 
devices and ‘apparatus, which will be published if considered «/ 
sufficient interest. 


The Generation of Continuous Current by Turbines. 


The practice of generating continuous current by the use of 
turbo-alternators coupled to rotary converters is rapidly extendin.. 
One of the numerous installations of this description laid down Ly 
the GENERAL Etectric Co., LTp., is depicted in the accompanying 
illustration. This plant is installed in an important engineering 
works, and comprises a 1,500-kw. “ Witton” turbo-alternator 
running at a speed of 3,000 R.P.M. and generating six-phase 
alternating current, which is delivered to two 750-Kw. .* Witton ” 
rotary converters running at 600 R.P.M. and generating continuous 
current at 460 volts. 

The installation has proved completély satisfactory, and has 
again demonstrated the utility of this method of generating 
continuous current, which'enables the turbine to-!beSrun at a speci 


Fie. 1.—1,500-kw. “ Wirton” TURBO-ALTERNATOR AND ROTARY 
CONVERTERS GENERATING CONTINUOUS CURRENT. 


at which the highest efficiency is attained, while at the same time 
the continuous-current commutators on the converters can be 
designed with a peripheral speed consistent with satisfactory 
working. 

In the background of the illustration a .750-kw. “ Witton” 
continuous-current turbo-generator set is seen, which hae now been 
running for over ten years, This type of machine is. now super- 
seded for the generation of continuous current by the combination 
described, 

The complete installation was laid down by the General Electric 
Co., Ltd., of Witton, Birmingham, and Queen Victoria Street, E.C. t. 


B.T.H. Direct-Current Motors. 


A range of D.c, motors of 0°15 to10 H.P. at pressures up to 600 
volts is described in a new list of the British THomson-HovustToN 
Co., Lrp., Rugby ; the machines are fitted with commutating poles, 


» Fic. 2.—B.T.H. Prorectep Type DQ Moror. 


end-shield bearings, ventilating fans, and enclosed terminal boxes, 
and can be supplied as protected, enclosed ventilated, or drip-proo! 
motors, while the larger sizes can be supplied as pipe-ventilated 
motors. 
Fig. 2 shows the protected type, from which the others differ in 
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the design of the end-shield. The motors will stand overloads and 
are capable of shunt speed regulation up to 50 per cent. above 
normal. They can also be fitted with covers making them “ totally 
enclosed,” the rating then being modified. The armature windings 
are vacuum-impregnated, and are tested with 1,500 volts a.c. after 
the full-load heat run. The magnet frame is of cast- , the 
laminated poles being removable, with the field coils, ¥ithout 
disturbing the armature, and the bearings are provided with oil-ring 
lubrication. 
The Willard Accumulator Plate Separator. 


We are able to give a few additional particulars of the new 
accumulator plate separator which has lately been adopted in the 
batteries made by the WILLARD SToraGe Batrery Oo., of 
Cleveland, 0., U.S.A., and reference to which was made in a recent 
issue. Because of the fact that rubber forms an excellent insulating 
material, many experiments in the direction of using it as a plate 
separator have been made in the past. Punching holes in the 
rubber has not, however, proved entirely satisfactory, because if 
the holes were too small, the electrical resistance was high, while if 
the holes were large, small particles of the active material were likely 
to bridge the gap and short-circuit the plates. In the new Willard 
separator, the same idea is adopted, except that the holes are closed 


Fig. 3. PHOTOMICROGRAPHS OF THE WILLARD SEPARATOR. 


by a very large number of threads which act as wicks. In fact, 
it is stated that each separator is pierced by no fewer thah 196,000 
threads, #; in. long, and of a diameter so small as to be almost 
invisible to the naked eye. It is stated that the battery solution 
is drawn through these threads by capillary attraction and offers a 
free to the electric current, while at the same time presenting 
a solid face to the active material. It is not claimed that the new 
separator—for the manufacture of which special machines have 
had to be designed—will render the battery indestructible, or 
that it will permit neglect by the owner or user; the makers 
do, however, claim that the new separator tends to increase the 
accumulators to stand abuse and to lengthen their 
use: e. 


WAR ITEMS. 


Germany's Coal Shortage.—The ‘‘ Times’ states that 
owing to the dearth of coal Berlin householders are ordered 
to reduce lighting to an absolute minimum. Also that owing 
to lack of coal five towns in Bohemia are without electric 
light, anfd three without water. 


Trading with the Enemy.—The ‘“ London Gazette ’’ for 
September 28th contains a further list of persons and bodies 
in the following countries with whom trading is prohibited :— 
Argentina, Chile, Colombia, Netherlands and Netherlands 
East Indies, Norway, Peru, Spain, Sweden; also a number of 
variations in previous lists. 


The One-Man Business.—Sir Auckland Geddes, Minister 
of National Service, last week received a deputation from the 
National Association of Business Men. A considérate hearing 
was given to the statement advanced concerning the calling- 
up for military service of the proprietors of ‘‘ one-man busi- 
nesses,” and a further conference takes place later. 


Exemption Applications.—At Southwark, Coun. T. E. 
Hewitt, a member of the Tribunal, who carries on business 
as an electrical engineer in Southwark Bridge Road, applied 
for the exemption of three sheet-metal workers, aged respec- 
tively 28, 27, and 28 years, and for a fitter and mechanic, 33, 
all passed for general service. He said ‘the cases had been 
adjourned in order that he might obtain certificates under 
the. Protected Trades Schedule. After some delay, an officer 
from the Department visited his works, and expressed his 
satisfaction, but stated they would be prepared to grant the 
certificates provided that the men would join as munition 
volunteers under the substitution scheme. If they did that 


the Government would have the first claim on his men, and 
therefore he did not know how he should stand, as he would 
have to prove that the work on which they were engaged, 
although not for the Government, was of national importance. 
Mechanics and fitters were so badly wanted by the Govern- 
ment that there would be very little chance for him to keep 
them. He therefore tame before the Tribunal for protection. 
He was prepared to release the two younger t-metal 
workers, provided they would permit him to retain the other 
two men. The remaining sheet-metal worker had been with 
him since he was a boy, and he would be the.only man left 
in the department, where before the war he had 17 men. The 
fitter was the only one he would have left. He must at least 
have these two men to carry on. The two sheet-metal workers 
were instructed to join up by November lst, and the other 
sheet-metal worker and the fitter were granted three months’ 
exemption each. 

At Bermondsey, the Tribunal unanimously adopted a reso- 
lution that, in view of the large number of men in low medi- 
cal categories now appealing for exemption, they considered 
it would eliminate considerable hardship and increase the 
efficiency of the fighting forces if Class A men (general ser- 
vice), who were unmarried, between 18 and 25 years of age, 
were taken: for military service in large numbers from muni- 
tion works, and they urged the Government to teke action 
in this direction. 

At Batley Tribunal last week, H. Jagger, electrician, 
aged 37, married, whose medical examination had been post- 
poned, submitted a communication from a Sub-Committee 
of the Ministry of Munitions, in reply to his application for 
a protection card under the list of protected occupations, 
stating that arrangements had been made for the issue of a 
certificate to the applicant. The Tribunal granted temporary 
exemption to November Ist. 

Exemption was claimed at Windsor by W. J. Hetherington 
(38, Class A), electrician with Messrs. Martin & Co., on the 
ground that he was engaged on work of national importance. 
The Military Representative said that there was a very great 
need in the Army for electricians, and s man with appellant’s 
knowledge was valuable. The appe*l was refused, with a 
month’s grace. 

A Crawley firm applied to the Hor:2m Rural Tribunal for 
éxemption for an electrician (31, B1), the only practical man 
left, and who had been medically rey: ted for the Volunteers 
on account of deafness. Three mon?!:s were granted, with 
a fresh medical examination in the interval. P 

At Tunbridge Wells, A. T. Spurrell (C1). nd A. E. Hills 
(B1), were appealed for by Mr. E. Powe. electrical engi- 
neer. The men are wiremen, and Mr. Pov said that they 
were engaged on work of national importanc. and that they 
were three weeks’ behind in their jobbinc The Tri- 
bunal decided to have a report prepared wi.. regard to all 
the electricians in the town, and the appei:s vere respited 
for this purpose. 

Before the Wilts. Appeal Court, exempti.n was claimed 
for L. Horne (28, C 2), electrician at Chute S-u.vien, Andover. 
The appeal was refused. 

At Bexley, the manager of the U.D.C. tramways (Mr. H. 
P. Stokes) appealed for conditional exemption of four moter- 
men, one a discharged sailor. It was stated that the Council 
had taken over the working of the Dartford tramways, which 
meant extra work, while an efficient service for munition 
workers was necessary. Three of the men were given condi- 
tional exemption, and the case of the other, a Class A man, 
was adjourned. 

At Hastings, the Tramway Co. appealed for the retention of 
a motorman (24, C3). Three months were granted, the man 


’ to join the Red Cross. 


At Oxford, the Military applied for the withdrawal of a 
certificate of conditional exemption granted on March 13th, 
1916, to H. G. Barrett (31, Class A), lately engaged with 
Messrs. Hill, Upton & Co., electrical engineers. When he 
left the firm his badge was taken away, and he was now 
ordered to join up in a month. ; j 

East Kent Appeal Court has granted exemption until Nov- 
ember 6th to G. H. Hawkins, electrician at Denton Court 


Estate. 
Guildford Tribunal has given a final month to W..H. Dann 
(33, C1), electrician at the County and Borough Halls. 


New Zealand—H.M. Trade Commissioner in New 
Zealand (Mr. R. W. Dalton) writes, under date July 25th, that 
owing to a recent labour dispute at Wellington, the gas supply for 
all purposes has been restricted, and this has led to a large increase 
of orders for the installation of electric lighting, heating, cooking, 
&e., appliances. Householders and business people turned to elec- 
tricity as a substitute or stand-by for their various requirements ; 
and electrical engineers and suppliers of electrical goods expe- 
rienced a rush of business. According to the local Press, the sale 
of electric cookers, heaters, kettles, smoothing irons, &c., consti- 
tuted a record, and, further supplies of such articles being difficult 
to obtain, stocks are now low. For some time past the only market 
open to New Zealand buyers for the purchase of electrical goods 
has been the United States, but now even that source is becoming 
uncertain.— Board of Trade Journal. 
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DAMAGES ON FAILURE TO: COMPLETE 


[By our CONTRIBUTOR. 


'Tuere is little doubt that the exigencies of the. times have 
given rise to a: large number of cases in which those who sell 
or buy machinery shave been compelled for one reason or 
another to commit breaches of contract. : 

“A ‘manufag¢turer may have given a large order for electrical 
machinéry Kefore or in the early days of ithe war. Suddenly, 
through the intervention of the Ministry of Munitions, the 
normal ‘course of ‘business at the factory of the buyer is 
entirely altered. He is unable, or-unwilling, to take delivery. 
Assuming that the prospect of matters being interfered with 
by the Government was not provided for in the contract, 
what are the rights of the parties? b PS. 

With ® view‘to assisting those who are in the.position of 
persons whose contracts have been broken, it is proposed to 
examine the decision ina case heard in the Court of Appeal. 
It‘involved consideration of the apparently sixtple problem : 
What is the measure of damages when a trader fails to take 
delivery of machinery which he has ordered? As a general 
rule, of course, the failure to take delivery is due to “‘failure”’ 
in the larger sense; and if that is the case, the trader must 
fain be content with whatever dividend may be paid in the 
bankruptcy. 

‘Let us assumé the occurrence of a case in which the pro- 
perty in the goods has not passed to the buyer. If the pro- 
perty has passed the remedy is obvious; the seller can sue for 
the whole amount due without deduction of any kind: But 
if there has been a mere failure to take delivery, the damages 
must be assessed on certain well-recognised principles. ' If 
there is a ready market for the goods, little difficulty arises. 
Suppose a man had undertaken to deliver a machine on 
March ‘Ist for £100, and the purchaser were to announce 
on'February 25th that he cannot take delivery. If the 
buyer was able to find another person willing to buy on 
March Ist for £100, it is clear that the seller would suffer 
no loss, and no damages would be awarded to him by the 
Court.’ But if he were only able to sell for £95, his damage 
would be’ £5, and so on. Now, take the case where there 
is_no available market, and the goods are thrown on the 
seller’s hands. In that case the damage which he ‘sustains 
might be very much more severe. Indeed, it is possible to 
conceive a case where, in the event of a purchaser failing to 
accept delivery of a piece of machinery of @ highly special 
type, its only value to the seller when thrown 6n his hands 
would be the value of old iron. 

A case in point is in re Vic Mill, Ltd. (1913), 1 Ch. 465. 
The. Vic Co. had ordered certain machines to be made by 
Messrs. Arundel & Co., a firm of engineers. The order hav- 
ing been given, the company went into voluntary liquidation, 
and were unable to accept delivery. The engineers, as 
creditors, put in a claim in the liquidation for the profit 
which they would have made had they been allowed to 
deliver. Upon this basis, they claimed £167 13s. 6d. As the 
liquidator rejected their claim, the registrar of the winding-up 
court was called upon to inquire what was due. As the 
various machines embodied in the order were’ on a slightly 
different footing, it is necessary to inquire what they were. 
They were in two classes. Class I consisted of four quick- 
traverse winding frames, which had been . .« pleted before 
the date of the winding up. These were 1-:"ned by the 
engineers, and were then somewhat altered and 3 14 to other 
customers at a price less than the contract pric. Olass II 
comprised machines which would have been wholly : t -parti- 
ally manufactured by the engineers, on which they ba.’ done 
no work, but for some of which they had purchased snb- 
ordinate parts ready made, which they afterwards uséd in 
fulfilling other orders. The loss of profit claimed on Class T 
amounted to £162 19s., and on Class IT. to, roughly, £1,000. 

he engineers claimed the whole of this. As regards the 
winding. frames, the registrar found that they. had been 
altered at a cost of £5, and resold at a price which was £28 
less than the amount the company ‘had agreed to pay. He 
therefore awarded £28. As regards the machines in Class II, 
they would be for the most part built up out of stock. There 
was no evidence that the engineer’s works had been wholly 
or partially stopped in consequence of their not manufactur- 
ing these machines, or that the orders on which they were 
engaged were less remunerative than those under considera- 
tion. The registrar held that though prospective profits must 
be taken into account, it could not have been as much as 
£1,000, and awarded £250. The judge to whom the regis- 
trar’s finding was referred over-ruled him, and declared that 
the engineers were entitled to the loss of profit as they had 
themselves estimated it, and the Court of Appeal confirmed 
the judge's decision. 

The judgment of Lord Justice Hamilton in the Court of 
Appeal is very instructive. He said, as to the goods in Class 
I:—The registrar. thought he had evidence to the. effect 
that the loss was only £250, but he had none. Consequently 

is assessment of £250, though not in.itself surprising as a 
matter of business, was one unsupported. by any evidence 


before him. It is true that there is no evidence that the 


creditor's works were -wholly or partially sto in --conse-. 


quence of their not manufacturing these machines. If that 
been so there might have been a claim for some propor- 
tion of the overhead charges attributable to the period when 
the works were at a standstill, when cere were running 
on, ané nothing was being made against them, because the 
appellants, the buyers, would not perform their contract. It 
is true that he found that there was no evidence that the 
orders on which the works were employed were of a less 
remunerative nature than the orders in respect of which the 
claim for damages was’ made. Had that been so, it might 
have been an alternative means of measuring the damages— 
that, whereas during such and such a time they would have 
been working at a profit of 35 per cent. on their turnover, 
they were obliged to work for somebody else, and could get 
no more than a profit of 30 per cent. The affidavits fairly 
read show that the claimants’ works were sufficiently large, 
and their equipment sufficiently ample, ‘to enable them to 
perform this contract in addition to all the others that they 
did perform. . . . As the evidence stands, there was a 
primé facie case that the makers could have made this profit 
as well as the profits on all the other contracts they had. 
There was not only no evidence to rebut that, but no sugges- 
tion to the contrary was made in cross-examination. It is 
tolerably clear that the point really fought was whether or 
not there was an available market in which ‘the goods might 
have been sold—a point which disappears* by the admission 
that there was no such ‘available market.” ie 
ing with the winding frames, on which the engineers 
claimed £162 19s ‘for loss of profit, his Lordship pointed 
that there the duty of the engineers in the circumstances'-was 
to act reasonably. There was no available market. If: the 
goods had been broken up, or sold by auction for what -théy 
would fetch, the comsequences to the. buyers would have béen 
worse than they were. He then proceeded:—‘‘It so» hap- 
pened. that,: after the repudiation by the Vic Mill, another 
customer of the makers was prepared to place an order with 
the engineers for frames of that. kind,.and somewhat of thtose 
dimensions. They might have taken that order, fulfilled it, 
‘made their profit on it, and dealt with the frames left-on 
their hands in any reasonable way they chose. . They did, in 
fact, at a small cost, adapt the frames on their hands,: and 
with them fulfilled the order of this other. customer, and «so 
made their profit on his contract. To that extent the: buyers 
in the present case got the benefit of the accident that an- 
other customer came forward. That was a reasonable mode 
of mitigating the damages, but it by no means follows that 
the damages are confined to the cdst, a trivial one, of adapt- 
ing the machines to the needs of the second customer, and 
the loss on re-sale to him, which was only £23, making £28 
in all. The fallacy of that is in supposing that the second 
customer was a substituted customer, and that, had‘all gone 
well, the makers would not have had both customers’ orders, 
and both profits. In fact, they did, acting reasonably; and, 
I think, very likely more than reasonably in the interests of 
the Vic Mill, content themselves with earning the profit on 
the second contract at the cost of adapting the machines, 
which has been taken at £5; but they are still losers of the 
profit which they would have made on the Vic Mill contract, 
because they could; if they had been minded, have performed 


- both contracts, and have made profits on both the contract# 


but for the breach by the Vic Mill of their contract.”’ 

In the result, the Court of Appeal held that the engineers 
were entitled to the full amount claimed. 

A discussion of the converse case may also be instructive. 
Suppose that a manufacturer has undertaken to deliver 
machinery, and, owing to reasons which he cannot control, 
but for which the law holds him responsible, he supplies an 
inferior article.. What is the measure of the damages which 
he must pay? 

The case of the British Westinghouse Electric and Manu- 
facturing Co., Ltd. v. Underground Electric Railways Co., 

“which was decided by the House of Lords in 1912, involved 
a discussion as to the measure of damages where the ‘manu- 
facturer’ has failed to provide a satisfactory machine. ‘ The 
material facts may be very briefly stated. In 1902 the British 
‘Westinghouse Co. (who may be conveniently referred to as 
‘the claimants ’’) contracted to supply certain steam turbines” 
and turbo-alternators to the Underground Electric Railways 
Co. (hereinafter called the respondents) for £250,000. Pay- 
ments were to be made by instalments from time to time. 
Right steam turbines and eight motor generators. were de- 
yon from 1904 to 1906, the respondents paying £159,439 
s. 2d. on accdunt of purchase price. In spite of certain 
agreed reductions, a large balance of the purchase price was 
still outstanding when the proceedings presently referred to 
were commenced. All the machines proved to be. defective 
in design and efficiency, and failed to comply with the can- 
tract and specifications, but the respondents, while reserving 
their rights, continued to use them for supplying power to 
their railways. In 1907 the claimants, with the consent of 
the respondents, who still reserved their rights, removed and 
experimented with one of the machines, with a view. to seeing 
whether it could be put in order, but the experiments. failed. 
Finally, the respondents made arrangeménts fo substitute 
for the claimant's turbines ‘‘ Parsons machines,’ of. different 
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The claimants having sought to recover the unpaid balance 

of the purchase price, the matter was referred to arbitration. 
At the hearing before the Hon. Alfred. Lyttelton, the respon- 
dents eounter-claimed damages, and alleged that, as part of 
the damages, they were entitled to the sums expended on 
the Parsons machines, as the purchase of those machines 
‘‘ mitigated or prevented the loss and damage which’ would 
have been recoverable from the claimants if the respondents 
had continued to use the claimant’s defective machines in 
the future.’’ The claimants, on the contrary, alleged that as 
the commercial life of their machines had expired at the date 
of thé purchase of the Parsons machines, no further damages 
were recoverable from them after the date when the Parsons 
machines were procured, The arbitrator stated a special case 
for the opinion of the Court upon these questions. The Lord 
Chief Justice, after reviewing the facts above set forth, said : 
‘** Primé facie, it seems to me the questions to be considered 
as to the measure of damages are: (1) What would be the 
natural life of a properly constructed machine; and (2) what 
would be the damages for having to work the defective West- 
inghouse machines. If the respondents had not put in the 
Parsons machines, the measure of damages woutd have been 
much larger. When a man is relying on breach of contract, 
he must’ do what is reasonable not to make the damages 
greater than they would otherwise be. Here the cost of the 
Parsons machines is a matter which the arbitrator must take 
into consideration. It would not be right to adopt the con- 
tention that because Parsons machines had so much improved 
in 1908, 1909, and 1910, the Westinghouse machines had come 
to an end of their commercial life.” 
_ What he found is stated by Lord Haldane in his judgment 
in the House'of Lords (1912, A. C., at p. 688), where he says : 
—‘‘The arbitrator appears to me to have found that the 
effect of the superiority of the Parsons machines and of their 
efficiency in reducing working expenses was, in point of fact, 
such that all loss was extinguished, and that actually the 
respondents made a profit by the course they took. |They were 
doubtless not bound to. purchase. machines of ‘a greater kilé- 
watt power than those originally contracted for, but they, 
in fact, took the -wise course in the circumstances of doing 
so, with pecuniary advantage to themselves. They have, 
moreover, used the appellant’s machines for several years, 
and had recovered compensation for the loss incurred by 
reason of these machines not being, during these years, up to 
the standard required by the contract. After that period, the 
arbitrator found that it was reasonable and prudent to take 
the course they actually did in purchasing the more powerful 
machines, and that all the remaining loss and damages was 
thereby wiped out.” 

This case affords a striking illustration of the statement 
(which so often shocks the non-legal mind) that law is the 
embodiment of common sense.. The railway company did 
what must, in practice, have been their imperative duty. 
The machines having failed, they were bound to keep their 
trains running. Instead of tinkering with old plant, they 
bought of the very best, with the result that their ition 
both present and future was vastly improved. As the damages 
in the long run.were thus reduced, they were not allowed 
to recover them from the Westinghouse Co. The case serves 
to remind one of that principle of the law of contract which 
says that a man whose contract is broken must not sit down 
under his loss. For instance, in the case of a sale of goods 
where the buyer refuses to take delivery, the seller is bound 
in all cases to take any reasonable steps which are open to 
him to- reduce his loss, and if it is shown that upon the occur- 
rence of the breach the seller might have gone into the 
market and sold to better advantage than he could have done 
by waiting until the contract date for délivery, his damages 
may, it seems, be reduced accordingly. 


BUSINESS NOTES. 


Book Notices.—‘*‘ The Housing Question as Affected by 
Recent Legislation.” Reasons for Repeal of Part I of the Finance 
(1909-10) Act, 1910. London : The Land Union. Price Is. 

“Electrical Measurements.” By F. A. Laws. London: Hill 
Co. Price 91s. net. 

“Principles and Practice of Electrical ineering.” By A. 
Gray. London : Hill Publishing Co. Price ine 6d. net. hs: 


Bankruptcy Proceedings.—F. Brown, electrician (for- 


merly a partner in Hugh Bros, Brown), Llanelly. Trustee . 


released September 21st. \ 


_ Liquidations.—Naytor Barrery Co., Lrp.—A meeting 
is called for October 31st to hear an account of the winding up 
from the liquidator, Mr. H. Everett. 

ALFRED HERBERT (FRANCE), Ltp.—A meeting is to be held at 
Coventry on November 8th to hear an account of the winding up 
from the liquidator, Mr. D. M. Gimson. 

M. & G. Truck & ENGINEERING Co., LT0.—A meeting is called 
for November 18th, at 124—127, Minories, London, E.C., to hear an 
account of the winding up from the liquidator. ' 


_ Catalogues and Lists.—Mussrs. Bovine & Co,, Lrp., 
6, Kingsway, London, W.C. 2.—New pump catalogue of 52 pages, 
containing particulars of the general design and types of their 


Munition Workers’ Football League. 


pumps. Excellent half-tone pictures accompany the descriptions 


‘of low-pressure, medium-pressure, and hih-pressure pumps, also_ 


medium-pressure pumps for hydraulic mining, and stationary and 


sinking vertical pumps. The firm has made extensive arrange-~ 


ments for testing in the presence of clients. We understand that 
at the present time the total output of the driving motors for the 
firm’s high-pressure multi-stage turbine pumps is above 15,000 H.P. 

Messrs. Pass & Seymour, Inc.,\ Solway, New York.—80-page 
illustrated and priced catalogue of their handy electric wiring 
devices. 

Messrs. PECKHAM, Ducamp & Co., 90, Charing Cross Road, 
London; W.C.—Eight-page illustrated price jist of Osram lamps of 
various types, &c., showing advanced prices for a number of lines. 


Sterling Football—On Saturday last, on the grounds of 
the Sterling Athletic and Social Club at Dagenham, Essex, football 
matches were played on behalf of the St. Dunstan's Hostel. In the 
Ladies’ Match, “Sterling v. Brocks,” the Misses Joy and Crystal 
Burney “ kicked off” at 2 p.m., and at 3.30 ‘ Sterling v. Clarence 
(the East and South-East London Munition Workers’ Football 
League Match) was played. In the first match “Sterling 


- scored 4 goals and Brocks 0, and in the second the scoring was 


“Sterling” 4 and Clarence 2. Mr. Guy Burney, the managing 
director of the Sterling Telephone and Electric Oo., Ltd., has been 
elected a vice-president of the East and South-East London 


LIGHTING’ AND POWER NOTES. 


Aberdeen.—In his annual report, Mr. Bell, the city 
electrical engineer, refers to the considerable increase in the 
industrial use of electricity in the area, and mentions that an 
electric steel furnace will shortly be in use in the city. In three 
years the department has handled a 78 per cent. increase in motor 
H.P. connected, and the power units sold last year (9,250,000) 
represent a 97 per cent. inerease on the previous year, some 
14,000 H.P. of motors being suppliéd. The lack of railway con- 
nection for coal supply, which was planned when the works were 
laid out, has been accutely felt, and it is noted that about 15s. 3d. 
in the £ in works costs is due to coal. -It is interesting to note 
that the 14,000 H.p. of motors now supplied represents about 
42} per cent. of the estimated power requirements of the present 


area of supply. The local shipyards are now considerable power 


users, and about 1,405 electrical utensils for heating and cooking 
were hired out by the department. It was found necessary to 
extend the buildings for a new 5,000-Kw. turbine set, and new sub- 
stations have been provided in York Place and Torry. It is noted 
that the 3,000-Kw. turbine set, since it was installed in 1913, has 
generated 44,378,000 units out of the total of 50,914,000 units 
generated in the station ; a 500-kw. converter has been delivered 
for the York Place sub-station, and a 350-H.P. electrically-driven 
pump is being erected at the generating station. The plant 
capacity of the generating station is 7,760 Kw., and the maximum 
load was 6,162 Kw., the load factor being 26 per cent. The year’s 
working resulted in a small deficit (£345) ; the charges were, how- 
ever, reduced by 5 per cent. on the previous year, and a serious 
increase in working costs was met. The reserve fund stands at 
£39,304. 

Bacup.—Price Increase.—The Corporation electricity 
department announces that, in consequence of the increase in the 
price of coal and other charges, the charges for current supplied 
will be increased from January Ist. For lighting the advance will 
be 10 per cent. and for power and heating 15 per cent. Consumers 
who have a coal clause in their agreements will not be affected. 

Batrery Cuarcinc.—The Elec- 
tricity Committee is considering the report of the engineer (Mr. C. 
Furness) on the desirability of installing a motor-generator and 
switchgear at the electricity works to meet the forthcoming 
demand for charging electrical vehicles. 

The output of electricity for July and August reached 949,464 
units, an increase of 21,918 ; and for the year to the end’of August 
the increase was 199,515 units. 


Bolton.—Proposep Loan.—The Electricity Committee 


has approved a report of the electrical engineer as to the proposed - 


plant extensions at the Back-o’-th'-Bank generating station, and 
has decided to request the Finance Committee to make application 
to the L.G.B. for sanction to borrow £60,000 for carrying out the 
work. The extensions have been rendered necessary owing to the 
increased demand for electrical power. 

Bournemouth.— Price Increase.—After conference 
with the Bournemouth and Poole Electricity Supply Co. as to the 
revision of the rates chargeable for the supply to the Corporation, 
an increase of 224 per cent. has been ecommended. 

Bradford.—Price Reviston.—The Electricity Com- 
mittee has now adopted a resolution under which..in addition to 
other revisions, a 10 per cent. increase will apply to the 4d. flat 
rate consumers. The recommendations, as now to be submitted to 
the Council, are :—Power consumers: having maximum degnands of 
under 5 Kw. and power consumers on the restricted hour rate shall 
pay an additional amount in accordance with the price of coal on 
the same basis'as power consumers having maximum demands in 
excess of 5 KW. (At present, this means ‘an addition of 20 per 
cent.) The accounts of all other classes of consumers which are 
not subject to adjustment in accordance with the price of coa 
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(with the exception of the tramways “department) shall be in- 
creased by 10 per cent. For heating and cooking purposes current 
shall be phn at a flat rate of $d. per unit, plus 10 per cent. to 
consumers who are already taking supplies of electricity for other 
purposes at the premises for which the supplies for heating and 
cooking are required. 


Castlerea (Co. Roscommon).—E.L. PrRoposats.—A 
meeting of residents has formed a Committee to take steps for the 
introduction of public electric lighting. The cost is estimated at 
£2,000. 


Chatham.—Price Incrzase.—The Kent Electric Power 
Co, announces that the price of electricity will, as from October lst, 
be increased to 6d. per unit for lighting, and 1}d. per unit for power ; 
to £1 2s. 6d. per quarter for radiators, and ‘special rates by 10 per 
cent., subject to the existing advance of 334 per cent. 


China.—According to an American Commerce Report, 


the city of Amoy, the island of Kulangsu, Chioh-be, Changchow, 
and Chuanchow are all equipped, or being equipped, for electric 


supply. The Amoy Electric Light and Power Co., a Chinese | 


concern, installed two 100-Kw. turbine plants and two water-tube 
boilers, with a three-phase, 60-cycle, 2,300-volt transmission and 
110-volt house service by means of transformers near customers’ 
premises. In 1915 a 300-Kw. turbine set was added, with two 


additional boilers. A total of 16,000 16-c.P. equivalent lamps is | 


supplied and 300 fans are on the circuits, as well as 400 street 
lamps of 16 C.P. size, a number which is to be increased to 600 in 
the near future. 

On Kulangsu Island, a British concern ‘runs a 75-KW., 220-volt 
A.C. plant, which is, however, overloaded, and a Japanese company 
is understood to be seeking to put in a plant. 

At Changchow a Chinese company, the Chagma Electric Light 
and Power Co., has been organised to put in 50-Kw. and 30-Kw. gas- 
engine driven sets; the supply will be at 440-220 volts, direct 
current. At Chioh-be the plant consists of two 37-Kw. generators, 
to supply at 220 volts, 3,700 16-c.p. lamps; Chuanchow has a 
75-KW. gas-driven set, supplying at 110 volts, direct current, some 
3,000 lamps, and it is "understood a 150-Kw. generater is to be added 
to the equipment, which is all Japanese. 

Other cities in the Amoy district and Fukien province are 
discussing similar plants, for which the Japanese, who have 
adopted the extremely liberal credit system of the Germans, are 
strong competitors. 


Continental.—Russia.—lIt is reported that the empleyés 
of the Kharkov E.L. Co. recently arrested the directors and managers 
of that concern, having decided to imprison them until higher wages 
were granted. 


Darwen.—The borough electrical engineer, town clerk, 
and Councillor Thornley have been appointed to represent the 
Council at any meetings held in connection with the suggested 
inter-connection of the various electrical undertakings in East 
Lancashire. 


Dover.—The installation of prepayment meters is to be 
discontinued, as the supply with them in face of the high price 
of meters does not give a profitable return. 

East Ham.—Year’s Workinc.—For the year ending 
March 31st last, the gross profit on the-electricity undertaking was 
£4,667, against £6,266 in the preceding 12 months. The decrease 
is represented by £1,896 increase in expenditure, less £297 increase 
in income. After paying interest on loans, &c., there was a 
deficiency of £244, as compared with a profit on the previous year 
of £1,902. The deficiency at the close of the year, including 
the deficit brought forward from previous years, and allowing for the 
balance of depreciation of renewals fund, was £3,606. 


Epsom.—Tark the recommendation of the 
acting electrical engineer, the U.D.C. has decided to convert a 
Diesel engine for burning tar oi], which can be obtained at £5 14s. 
per ton, against from £10 14s. to £17 11s. per ton. This will save 
£1,000 a year. ‘ 

Halifax.—Wacrs.—The Corporation employés in, the 
electricity, gas, highways and other departments, who are at 
present in receipt of wages 9s. a week higher than pre-war rates, 
have put in an application for payment which will bring them to 
15s. a week above pre-war rates, and also ask that, in the event of 
any further increase of wages being conceded to the engineering 
industry, the same wages shall be given to the Corporation 
employés. The Finance Committee recommends that the applica- 
tion be declined, as the question of wages was referred to, and 
decided by the Committee on Production, last month. 


Haslingden.—The electricity department made a loss of 
£298 during’ the last financial year, instead of the estimated profit 
of £200. 


Ilford.—Loan Appiication.— Application is to be made 
to the Treasury for a loan of £5,792, the first repayment instalment 
falling due one year after the termination of the war. The General 
Electric Co., Ltd., whose tender has been accepted for two 250-Kw. 
rotary converters, insisted on the insertion of a clause in the con- 
tract providing for the adjustment of the amount in the event of 
the manufacturing cost being increased as a result of direct 
instructions from the Government. The clerk was directed to 
communicate with the L.G.B. on the matter, intimating that 
should such an event arise, the Council will anticipate the Treasury 
reimbursing the Council the extra cost so incurred. ‘ 


India.— According to Capital (Calcutta), of August 3rd, 
the disappointing quality and quantity of supplies of coal in the 


North and West of British India has caused consideration to be 
given to the possibilities of using hydro-electric power.as a substi- 
tute in industries and undertakings. At Bombay motive power is 
obtained from the Western Ghats, and in the Punjab it is proposed 
to obtain water power from the canals. The Bombay undertaking 
already provides the mills of Bombay with about 40,000 electric H.P. 
The undertaking is being extended, and is expected to supply all 
the power required by the Bombay mills, tramways, and Port Trust 
railway, as well as to provide for the lighting of the city. 

The hydro-electric plant at Amritsar, which has been set up 
recently by the Punjab Irrigation Department, is a similar project, 
but on a much smaller scale. At present the power is made ‘use of 
to irrigate fields for agriculture, and to drive machinery i in one of 
the workshops of the Irrigation Department. It is that 
this irrigation from wells will reduce at the same time the subsoil 
moisture, and so make the city less malarious. 

Not only is it probable that, in regions where coal is scarce in 
British India, hydro-electric power will supplant steam to a large 
extent in the conduct of industry, but, if the price of Indian coal 
continues to rise, as is , it is also likely that electricity will 
be generated from coal on a much larger scale than hitherto in all 
the large towns of India, and utilised- for public and domestic 
services as well as for industries.— Board of Trade Journal. 


Kirkheaton.—PrRovisionaL OrpER.—Having received 
notices from the Huddersfield Corporation and the Electrical 
Distribution of Yorkshire, Ltd., of their intention to apply for a 
provisional order authorising them to supply electricity within the 
urban district, the U.D.C. has decided to invite representatives to 
meet the Council to discuss the matter. 

London.—Hackney.—Yrar’s Workinc.—The report 
of the Corporation electricity undertaking for the year ended 
March last shows a total sale of 15,302,372 units, or nearly 69 per 
cent. increase on the previous year; this large increase was due 
mainly to power supply, for which some 12} million units were 
sold ; bulk supply to Poplar also accounted for 748,000 units, but 
in other directions there was a falling off. Altogether 18 million 
units were generated, and about 35,000 purchased from Poplar 
under the interconnection arrangement. The total revenue for 
the year was £88,050; the’ total expenditure, £50,478; and the 
gross balance £37,572, as compared with £24,252 in the previous 
year. Loan charges amounted to £30,032, and there was a surplus 
of £5,290 as compared with a deficiency (the first recorded on a 
complete year) of £8,265 on the previous year. The reserve fund 
at March 3lst amounted to £25,340, after charging thereto the 
loss, £4,774, in respect of a breakdown to a 600-Kw, set. 

It is "remarked that the large scheme of extensions was com- 
pleted early in the year, and the effect of the efficient plant is 
shown in the cost of energy; working and management cost 
amounts to ‘75d. per unit, as against “84d. in the previous year, while 
the all-in cost, 1°23d. per unit, is the lowest yet recorded. The 
decreased average cost is, of course, also due to the increased power 
supply, some 1,494 motors of 12,370 H.P: being connected, as 
against 1,381 motors of 8,770 H.P. in 1915-16. Roughly 16 million 
of the total units generated were A.c.; the maximum load was 
7,951 Kw. and the load factor 22 per cent. ’ 

BETHNAL GREEN.—The B.C, has received sanction. from the 
L.C.C. to the borrowing of a sum of £1,000 for the provision of 
further house services in connection with the electricity under- 
taking on the usual condition. 

The B.C. has been recommended to add 33} per cent. to all con- 
sumers’ accounts in respect of electrical energy supplied from 
October 1st. 


Manchester.—Proposep Loan.—The City Council is 
being recommended to apply to the L.G.B. for sanction to borrow 
£20,000 for additional electricity mains, due to the demands of 
consumers engaged on special work. 


Preston.—The National Electric Supply Co. has notified 
consumers that in future the minimum consumption of current 
chargeable per quarter is to be 25 units. 


Rathmines,—YeEar’s Workinc.—The year’s working of 
the Council's electricity undertaking for the year ended March 31st 
last shows a total revenue of £15,762, a total expenditure of 
£10,003, and a gross profit of £5,759. Interest and sinking fund 
charges amounted to £7,678, leaving a deficit on the year’s working 
of £1,919, which with £1,157, the debit balance brought forward 
from the previous year, makes a total deficit of £3,076. ~- 


Stalybridge—Coat Otavuse.—The Joint Electricity 
Board has decided that the coal clause fot power supply shall be 
raised from ‘15d. to ‘2d. from January Ist next. 


Stoke-on-Trent.—LINEING-uP.—lIn connection with the 
proposed linking-up of Stoke, Newcastle, and Leek for electricity 
met purposes, the Stoke-on-Trent Electricity Supply Committee 
has authorised the engineer to prepare a scheme, jointly with the 
engineer of Newcastle-under-Lyme, upon that authority confirming 
nos conclusions arrived at by the respective chairmen and vice- 
rmen. 


Templemore (Co. Tipperary).—ProPosep E.L.—At a 
meeting of the Urban Council, Mr. McDonnell gave notice to move 
' that a public electric lighting scheme be adopted. 


BuLK Suppry.—At the last 
meeting of the T.C., it was reported in connection with the 
Council's application to the L.G.B. for sanction to borrow £10,000 
for extensions at the electricity works, that the Ministry of Muni- 
tions had replied suggesting linking-up with a neighbouring power 
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Walthamstow.—The Finance Committee of the U.D.C. 
recommends that the recommendation of the Electricity Supply 
and Lighting Committee be amendéd so that the charges for 
current supplied for public and private lighting be increased byla 
further 134 per cent:., making 33} per cent. in all, and for power 
and heating by a further 15 per cent., making 40 per cent. in all. 

It is proposed that prepayment consumers be charged an equiva- 
lent of a further 5 per cent. upon the sum taken from the meter. 
The electrical engineer is to enter into negotiation with those con- 
sumers who have period contracts, with a view to their paying an 
increased price for energy without prejudice to the terms of their 
contracts. 

Wharfedale.—Mr. Woodhouse, engineer to the Electrical 
Distribution of Yorkshire, Ltd., waited upon the Guiseley District 
Council, last week, in reference to the company’s proposed applica- 
tion for a Provisional Order; he said arrangements had already 
been come to with Rawdon and Otley, and the company were now 
approaching the Burley-in-Wharfedale Council and the Wharfe- 
dale Rural Council, the latter in respect of Menston. - Mr. Woodhouse 
stated that the conditions had so greatly changed since the time of 
the agreement with Otley that he could not give an undertaking 
as regards the terms to Guiseley without consulting his directors. 


TRAMWAY AND RAILWAY NOTES. 


Australia.—The N.S.W. Government, after consultation 
with the Railway Commissioners, has decided to incredse the fares 
on the Government tramways; whether this will be done by 
shortening the length of the sections, or by raising the fares on 
those already in existence, has not been decided. The latter is con- 
sidered the most probable, as the Commissioners recognise that 
businesses have grown up around long recognised tramway sections, 
which they would be sorry to disturb.— Sydney Evening News. 


Blackpool.—On the recommendation of the general 
manager (Mr. C. Furness) the Tramways Committee has authorised 
the provision of new cross-overs from west to east on the tramway 
immediately opposite the North Pier. The work is to be proceeded 
with during the coming winter. 

The Tramways Committee has approved a scheme for the doubling 
of the track between the Hippodrome and Abingdon Street, 
including the erection of an ornamental shelter at the junction of 
Abingdon Street and Church Street. 

The Tramways Committee has also agreed to the erection of a 
combined tramway shelter and bureau, with clock tower, opposite 
Foxhall Square. 


Doncaster—CuEAP Tickets ABOLISHED.—The Cor- 
poration has decided to abolish all workmen's dinner tickets, 
coupons, and other cheap return tickets.on the tramways, owing 


to increased working expenses, higher wages, and cost of material. - 


East Ham.—Year’s Workinc.—The gross profit of the 
Corporation tramway undertaking for the year ended from March 
3ist last was £4,493, which showed a decrease on the previous 
12 months of £6,094, made up by £2,774 decrease in income, plus 
£3,320 increase in expenditure. At the close of the year, after 
charging interest and repayment of loans, there remained a 
deficiency of £2,395. 


Haslingden.— YeAR’s Workine.—There was a profit of 
£495 on the working of the tramway undertaking for the past 


‘financial year, after paying £308 to the Accrington Corporation in 


view of the latter's deficit. 


Hebden Bridge.—A conference is to be held between 
representatives of the Halifax Corporation, the Todmorden Cor- 
poration and R.D.C., and the Hebden Bridge U.D.C. to consider the 
proposal to join up the Halifax Merb with the Todmorden 
Corporation motor-’buses. 


Hove.—The Board of Trade Se extendod to August, 1918, 
the time under the Corporation Act for the completion of overhead 
equipment and other apparatus for working trolley vehicles on 
certain routes. 


Ilford.—The tramway manager having been appointed 
on a Sub-Committee of the Municipal Tramways Association to 
consider the standardisation of overhead equipment, informed the 
Tramways Committee of the Council that he was the only member 
of the Sub-Committee in the South of England, and the meetings 
would probably be held in Yorkshire ; permission to attend these 
meetings was given. 


Lancashire—TrRamway Wacss. AwarD.—The award 
of the Committee on Production in last week's arbitration between 
19 Lancashire Cheshire tramway: undertakings and their 
employés has been received during the week end, and the result is 
another substantial increase of war wages for the 17,000 to 20,000 

way workers affected, involving a big extra charge upon the 
ocal undertakings. The whole of the workers, male and female, 
over 18 years Of age, will receive an advance of 3s. for & six days’ 
week, and those under 18 obtain Is. 6d. The total war advances 
for a six days’ week is now 12s. for men, 9s. for women, 5s. 6d. for 
boys under 18, and 4s. 6d. for girls under 18, The award makes 
the bonus payable for overtime as well as for the ordinary working 
wages, as owing to shortage of staff a large amount of overtime is 
being worked; this is welcomed by the workers. The award 


takes effect from the first pay day in September. The towns con- 
cerned in the increases are Manchester, where nearly 5,000 workers 
are affected ; Salford, where the increased charge is estimated at 
£9,000 a year; Accrington, Ashton-under-Lyne, Blackburn, Birken- 
head, Bolton, Burnley, Bury, Colne, Darwen, Oldham, Preston, 
Rochdale, Stockport, Wallasey, Warrington, Wigan, and the areas 
covered by the Stalybridge Joint Tramways Board and the South 
Lancashire Tramways Co. A leading tramway official in Manchester 
declares that as the advances will mean a big strain upon the 
departments, the possibility is that there will be a general increase 
of tramway fares throughout Lancashire. 


Leeds.—Interviewed, last week, in regard to the Coal 
Controller's suggestion that economies might be effected by curtail- 
ment of some public services—as, for instance, early and late cars— 
Mr. J. B. Hamilton, the general manager, stated thai the service 
there had already been curtailed so much that further steps in 
that direction were hardly likely, and it was at the instance of the 
authorities that special early morning and late evening cars were 
running. The whole question of the service, both as to number of 
cars and the number of people who drive and conduct them, was 
now engaging the attention of the Committee. The present 
service was not quite adequate for the number of people who wish 
to travel, 


London.—The 1.C.C. is making the following modifica- 
tions in the availability of transfer and workmen's tramway tickets, 
commencing on October 3rd :— 

1. Transfer tickets will only be issued for journeys where no 
through cars are run. Passengers who can make their journey 
without a change are requested to take a through car. Passengers 
who hold transfer tickets must change at the point indicated on 
the fare bills ; such tickets will not be accepted at other points. 

2. Workmen's tickets will .only be available for the second 
journey between the same points as on the first journey. 

These changes are made to overcome operating difficulties caused 
by war conditions. 


Newcastle-on-Tyne,— Rating AppeaL.—The Tramways 
Committee has issued another report relative to the assessment of 
the tramway undertaking for the poor rate. The AssessmentgCom- 
mittee has intimated its willingness to reduce the assessmé@Mt for 
the three past years to which the Corporation had objected, but 
the rates have not been amended, and the Tramways Committee 
has been forced, as a last resource, to appeal to Quarter Sessions. or 
lose its remedy, and appeals are pending in respect of the poor 
rates made for 1915, 1916 and 1917." The Tramways Committee is 
advised that the rates do not conform, and cannot be made to 
conform, with the valuation list. The hearing of the appeal was 
fixed for to-day. 

At the invitation .of the general manager of the tramways, 
representatives of the local shipbuilding and engineering yards on 
the Tyne and the Trade Unions concerned, met to consider the 
complaints as to the inadequacy of the service of workmen's cars, 
and the fact that the local Tribunal is considering the wisdom of 
cancelling the exemptions of some of the men employed on tram- 
way repairs and maintenance. After discussion, it was decided 
that the general manager should draw up a statement as'to the 
position of the tramways, and that it should be supported by the 
firms and Trade Unions represented, so that the matter might be 
bronght urgently before the Ministry of Munitions, that the 
situation might be relieved, or, at all events, that the staff should 
not be further depleted. 


\ 


TELEGRAPH AND TELEPHONE NOTES. 


Japan.—The Japanese Diet has voted a large appropria- 
tion for the extension of the telephone system in ogee. —T. and 
T. Age. 

Telephone Development of the World. —Enrope, which 
had 3,910,000 telephones, at the beginning of 1914, had at the 
beginning of the current year probably 4,180,000, made up as 
follows :— 

Great Britain (including emergency 812,000 


Russia (January Ist, 1916) ... we 400,000 
Sweden (271,797 at January Ist, 1916) « (Bay) 288,000 
Denmark (150,000 at January ist, 1916) ... (say) 165,000 
Norway (94,000 in January, 1915) . Gay) 100,000 
Netherlands (78,743 at January Ist, 1914) . ine 100,000 
Switzerland (January Ist, 1917)... atid 104,000 
Spain (36,660 at January Ist, 1915)... ... (say) 50,000 
Austria (170,000 at Ist, 1919) 170,000 
Germany (pre-war) ... 1,421,000 
Italy (pre-war) ace 95,000 
Belgium (pre-war)... 51,000 

Hungary, the Balkans, , Portugal, Luxemburg, &e. 
(pre-war) . ts 114,000 
4,180,000 


- Great Britain has increased from the pre-war figure of 774,000 
and even if the “emergency stations” be eliminated, a small 
increase is still shown. London, despite statements in the Press to 
the contrary, has increased from 259,000 to 269,538, 

Asia had 303,000 telephones at the beginning of 1914. Since 
then there has been an increase of © 000 in Japan, 6,000 in Siberia 
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and about 2,000 in Corea, Manchuria, and Formosa, We may 
safely put the total for Asia at 340,000. 

There were 59,500 telephones in ‘Africa in 1914. The figures for 
South Africa had increased by 4,000 by the beginning of 1916. 
There were at least 66,000 stations in Africa at the beginning of 
this year. 

There are 11,300,000 telephones in the United States. Canada 
had 583,090 in June, 1915. The total for North America is at least 
11,920,000. 

Tn South America there were about 170,000 telephones in 1914, 
and there cannot be less than 230,000 stations working at present. 

Official figures show that’ there were 168,416 telephones in 
Australia on June 30th, 1916. New Zealand had 58,796 and Hawaii 
7,000. Total, 234,000. 

In January, 1913, there were about 13,500,000 and in 1914 
14,500,000 telephones in the world. At January, 1917, there must 
have been close upon 17,000,000.—W. H. Gunsron, in the~7ele- 
graph and Telephone Journal. 


CONTRACTS OPEN AND CLOSED. 


OPEN. 


Morecambe,— October 15th. Electric Traction Committee. 
Supply of electrically-driven omnibus. See “Official Notices” 
to-day, 


CLOSED. 
Accrington. — Electricity and Tramways Committee. 


. George Hargreaves’ & Co. : 500 tons of coal per month for a year, 


at existing prices, subject to any increase or decrease fixed by the 
Coal Controller. 
Barrow.—T.C. : 
tube cloning « apparatus.—Boiler Tube and Flue Cleaner Co., 
Switchgear. —British Thomson-Houston Co., Ltd., 
Graving-dock,switchgear.—Ferranti, Ltd., £383,” 
Switchgear.—Ferranti, Ltd., £330. 


sformer.—Ferranti, Lta., £369. 
Cables.—B.1. & Helsby Cables, Ltd., £1,718. 


Bexhill-on-Sea.—T.C. 1,000 tons of Manners’ washed 
peas or Shipley peas, for the electricity works : Myers, Rose & Co., 
28s, 7d. per ton, carriage paid in truck at Bexhill. 


Dublin,—Corporation Electricity Committee. Green 


- economiser : G. N. Haden & Sons. 


November Ist. G.N. Railway Co. (Ireland). Six or twelve 
‘months’ supply -of general stores (including several electrical 
items). See “ Official Notices” to-day. 


Erith.k— U.D,C. H. Friday & Sons: Extensions to 


electricity works. 


Ilford.—U.D.C. Accepted tenders (the lowest in each 
case ) 
General Electric Co., Ltd.—Converting plant, £2,459. 


W. T. Henley’s Telegra ih Works Co., Ltd.—Cable, £1,432. 
Albion Clay Co., Ltd.—Conduits, 00h, 


Walthamstow.—U.D.C. :— 


Tudor Accumulator Co., Ltd.—Renewai'of contract for maintenance of 
battery at the Sanatorium for ten years, at £28 per annum. 


FORTHCOMING EVENTS, 


and Engineering Asse Association.—Saturday, October 6th. 
At 42 -m. At ogy Royal hnical Institute. Lecture on Vorne Panama 
, Canal,” by Mr. R. Barker. 

Chief Technical. Assistants’ Association.—Saturday, October 6th. At 
3 p.m. At Tavistock Covent Garden. Discussion on “ Recent 
poe in resp of Organisation of Staff in Electric Light Under 

ings.” 


University of dower University College. Wednesday, October 10th. At 
7p.m. At Gower Street, W.C. Lecture on — Plant in 


Large Hotels,”’ by Mr. A. H. Barker. 
Birmingham and District Club.—Saturday, October 18th. At 
6.30 p.m. At the Swan Hotel, New Street. Ladies’ nighit. 


NOTES. 


Women Tramway: Employes Assaulted.— At the. 
Huddersfield Police Court, last week, Edward Downs, stoker, was 
fined 40s., and ordered to pay 10s. witnesses’ expenses, on a charge 
of assaulting Emily Bradley, tramcar conductress, on September 7th, 
the defendant being a passenger on a’ car on the Leeds Road route, 
on which the complainant was on duty. Mr. Proctor (deputy town 
clerk), who prosecuted, said the girl conductresses on that route 
were insulted almost every day, and the Tramways Committee 


hoped the Bench would deal with such cases very firmly. 


Exports to China,—The London Gazette for October 2nd 
contains a further list of persons and bodies in China to whom 
exports may be consigned. 


- 


Educational.—Universiry or Lonpon, UNIVERSITY 
J. A. Fleming, F.R.S., will deliver a public lecture 
“The Work of a Telephone Exchange, > on Wednesday. October 

17th, at 5.30 p.m., and a course of six lectures on “The Principles 
of Modern Telegraphy, "on Fridays, at 5 p.m. beginning October 
26th, 1917. The public lecture is open without fee or ticket. The 


course is open both to members and non-members of the University.” 


Fee, £1 11s. 6d. Application for tickets of admission to it should 
be made to.the Secretary, University College, Gower Street, W.C. 1. 


Volunteer Notes.—County or Lonpon VOLUNTEER 
ENGINEERS (FIELD CoMPANIES).—Headquarters, Balderton Street, 
Oxford Street, W. 1. 

Orders for the week, by Lieut.-Colonel Clay, V.D., commanding :— 
er for the Week. Second Lieut. P. Bowden 

‘onday, October 8th.—Drill and Elementary Bridge Construction for No. 8 
Some. Left Half Company, 6.30. Signalling Class, 6.30. Recruits’ 

Tuesday, 9th.—Headquarters ch 


osed. 

Wednesday, October 10th.—Drill and Elementary Bridge Construction for 
No.1 Company, 6.30. 

Thursday, October 11th.—Dril) and Elementary Bridge Construction for No. 2 
Company, = Signalling Class, 6.80. Ambulance Class, 6.30. 

Friday, October 12th.—Drill and Elementary Bridge Construction. for No. 8 
Company, Right Half Company, 

Sunday, Octeber 14th. —Commandant’ s Parade for work at Esher, Parade 
8.15, Waterloo Station, opposite No. 10 Platform. 

Musketry. —The Range at Belvedere Road will be open every Tuesday, 
Wednesday, and Thursday evening from 5.80 to 7. 


© Medical Officer will attend at Headquarters for 
this purpose every Thareday at 6, 


(By order) Macigop Capt. and Adjutant. 


The Question of Combination.—In view of the interest 
which is being taken in the Government recommendation to our 
manufacturers to combine in their operations in readiness for after- 
the-war conditions, in competition with other. countries, the 
remarks of Sir J. E. Johnson Ferguson, at the annual meeting of 
Messrs. Bolckow, Vaughan & Co., Ltd., may be quoted. He said 
that during the last few months they had heard a great deal about 
the advantages of combination. Some gentlemen had held up the 
United States Steel Corporation to their admiration, and asked 
them all to sink their individuality in one concern. Others, again, 
had extolled the advantages to be derived from copying the method 
of the German Verband. He, personally, did not agree with a great 
deal of what those gentlemen said. Small concerns, he admitted, 
would not be able to live in the competition of the future, but they 
could not describe Bolckow, Vaughan & Co. as a small concern, and 
it would require very conclusive evidence of the advantages to be 
derived by the shareholders before he would be. disposed to recom- 
mend such a change as was advocated by these gentlemen. There 
were, however, two directions in which he thought useful develop- 
ments might be made by arrangements amongst manufacturers. A 
great deal of useless changing of machinery might be aveided, and 
in that way by continuous running over a long period without a 
change, the output of machinery might be considerably inereased. 
The same policy which had led to standardised ships being built 
should be much more largely extended than it was now to all other 
classes of production. The other direction in which he thought 
the iron and steel manufacturers of this country might, with 
advantage to themselves and to our national trade, act together, 
was that of securing the control of some of the undeveloped sources 
of supply. If Germany lost Alsace-Lorraine, and he supposed there 
was not one of them who could contemplate a termination of the 
war with any other result, she would lose her principal domestic 
source of iron ore supply. They all knew how vigilant the German 
Government was to foster and protect the interests of its manu- 
facturers. They might naturally assume, therefore, that one of 
the very first steps it would take, after the close of the war, would 
be to try to secure the control of some of the principal iron ore 
fields of the world. The principal of those fields were far too big 
and important for any one individual concern to tackle, and the 
only way in which our interests could be protected was by the 
formation of a company representing the consumers, and possibly 
the merchants, of this country, to acquire and develop some of these 
supplies, and it seemed to him that if there ever was a case in 
which it was desirable for the Government to interest itself, this 
was such a case. - 


Fused Silica.— Israel Rosenblum, of Swampscott, Mass., 
has patented a method of producing articles of fused quartz in an 
atmosphere of nitrogen in graphite crucibles. The method is based 
upon the discovery that if a transparent quartz tube is slipped over 
a graphite rod and heated to a temperature between 1,400° and 
1,600° Centigrade in a nitrogen atmosphere, a compound of silicon, 
nitrogen and carbon is formed, which acts as a protective coating 
over the graphite rod; and prevents further action on the graphite 
by the quartz. As the melting point of the compound of silicon, 
nitrogen and carbon, when once formed, is far above the temper- 
ature needed to render the quartz plastic, which is about 1,800° 
Centigrade, it follows that this compound acts as a protective layer, 
not permitting the quartz to be contaminated by the graphite. a 
practice, illuminating gas may also be used.— Met, and Chem. Hngi 
neering. 


occurred in India from ‘an unusual cause: A gas cylinder camé@ 
adrift from underneath the coach of a passenger train whilst run- 
ning on the Madras and Southern Mahratta Railway between 
Biccayol and Anaparthi, due to one of the supports failing. The 
cylinder appears to have been fully charged with gas, and when it 
fell at one end on to the permanent way, the bogie of the moving 
vehicle caught it, crushed and forced it up through the floor of the 
carriage, where it exploded, jally wrecking the carriage and — 


seriously injuring several of the occupants.—7he Locomotive, 


Dangers of Gas Lighting.—A serious accident seonkls 
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Decimal Coinage.—In issuing a pamphlet dealing with 
the existing British system of coinage and the proposed method of 
reform, which we have already noticed, the Decimal Association 
states that its efforts are now reinforced by the recommendations 
of the Institute of Bankers and the Association of Chambers of 
Commerce, all three bodies being in agreement that the desired 
change can best be accomplished by retaining the £ sterling as 
the monetary unit, and dividing it decimally, a course which would 
leave the values of all our gold and silver coins unchanged. It is 
pointed out that the purchasing power of the penny has com- 
pletely changed during the war, and that the inflexibility of our 
subsidiary coinage has been one of the causes accentuating the 
high’ prices of daily necessities, which have been the root of so much 
industrial unrest ; the present proposed changes, instead of being 
against the interests of the industrial classes, will in reality be of 
advantage to them. One has only to recall the many instances of 
the je se of halfpenny goods and services being raised to a penny, 
penny goods being raised to three halfpence for lack of an 
pared. re coinage, to realise the truth of the statement. 

These advances of 100 per cent. and 50 per cent. respectively 
have been made when perhaps 20 per cent. would have reimbursed 
the sellers for their increased cost, and the introduction of new 
subsidiary coins, having values intermediate between our present 
halfpenny and penny and between our penny and three halfpence, 
would accordingly be a great boon to the consumers of “ penny- 
worths ” in any form. 

It is certain that the pre-war leyel of prices cannot be restored 
for a long time to come (if ever), and Chat the provision of an 
enlarged range of low-denomination coins inclosely graduated steps 
would accordingly afford much relief to our hard-pressed people, 
while enabling the seller to get a fair increase of price for his 

icle. It is the aim of the Association simultaneously to provide 

e desired relief and to confer the benefits of decimal coinage 
wae the nation, thereby removing a burden which for years has 
oppressed all classes Expressions of opinion on the subject will 
be welcomed by the Association. 


Electrode Cooling.—A simple arrangement of the water 
cooling on electrodes, introduced by the writey some time ago, on 
the Heroult furnace at the Hussey-Binns Beeel Co. plant, has 
worked very satisfactorily. The accompanying” sketch, showing 
the arrangement as applied to the middle electrode, gives the 
principle. 

The cooling water. comes through the armoured hose (1) to dis- 
tributing box (2), fastened on the outside of the columns for the 
electrode-holders. Only three pipes go out from the distributing 
box—one to each electrode, each of which is furnished with a 
regulating valve. Where the pipe passes/ the roof-ring a piece of 
rubber hose (3) is inserted for insulation, and connected with a 


g Unions 


Electrode 


Coohing fing 


be 


\ 


. Fig. 1.—ARRANGEMENT FOR WATER COOLING. 


union (4) to the pipe which goes to the cooling ring. The return 
pipe from the cooling ring is connected with a union (5) to the 
rubber hose (6), which is sufficiently long to allow for total electrode 
movement and some surplus to prevent kink. This rubber hose is 
again, by means of union (7), fastened to the pipe leading to the 
electrode-holder, and the return pipe from this is, by means of 
union (8) and rubber hose (9), connected to the downfall pipe (10), 
which is fastened to the electrode carriage: From the pipe (10) 
— armoured rubber hose (11) leads to the common Waste-water 


The nivantege . the arrangement is that all pipes on the furnace 
can be very easily drained in case of cold weather, ‘when the 
furnace is out ot veperttion, and freezing of the water is to be 
feared. Disconnection of the unions of the armoured iors hose @ 
and waste hose (11) will give complete drainage ; 


In case muddy river water is used for cooling, it is advisable not 
to thread the ends of the pipes on which the hose from the cooling 
rings are fastened. This avoids danger when, after a clogging up, 
steam will be suddenly developed in the cooling ring, causing the 
hose to blow off. 

A further advantage is that very little rubber hose is used, and 

_ only three valves are to be operated by the furnaceman.—HAAKON 
Srvri, in Met. and Chem. Engineering. 


- Aeronautical Institute of Great Britain.—The member- 
ship of this Institute, which is now nearly 1,000, has recently been 
re-classified, and it is hoped that the Associateship, which is open 
to accredited members of the public, will be largely availed of by 
the rank and file of the industry, for whose benefit a special course 
of aeronautical engineering instruction will be organised. 


New Allied Conference in Paris.—According to Reuter 
(quoted in the 7imes), an inter-Ally Conference to deal with the 
treatment of enemy goods in occupied territory will meet in 
Paris oy October 8th. 


Practical Experiences with Tough Rubber Com- 
pound Cables.—In the last line of the article by Mr. W. Ellerd- 
Styles, on page 292 of our last issue, the word “ brushes” should 
read “ bushes.” 


Appointments Waite Assistant mains superintendent 
(45s.) for the Rochdale Corporation Electricity Department ; shift 
engineers for Eccles Corporation and Stepmey B.C. See our 
advertisement pages to-day. 


The Kensington and Notting Hill Arbitration: Award.— 
With reference to the arbitration proceedings in respect of the 
Kensington and Notting Hill Electricity Supply Companies, which 
were reported in the ELECTRICAL REVIEW in July last, we under- 
stand that the arbitrator has issued his award, finding in favour of 
the Kensington and Knightsbridge Co. on all points, subject to the 
decision of the Court on the legal construction of the ‘agreements, 
and other points of law. 


A French Exhibition of Industries.—The French nation 
are tackling in a very practical manner the question of rendering 
themselves independent of German and Austrian manufacturers. No 
society has been more active in this campaign tharf the Société 
d’Encouragement pour |'Industrie Nationale, of Paris. Last June the 
society organised, andheld at their headquarters, a representative 
exhibition of French products. The exhibits included : (1) articles 
which previous to the war were not manufactured in France at all ; 
(2) goods which prior to the war were manufactured in areas now 
inenemy occtipation, but which have since been manufactured in 
regions without the Army zone. Over 71 firms showed exhibits, 
and the experimental electrical section was well represented. A 
number of manufacturers are now giving their attention to the 
production of glasses suitable for electric lamps, and have 
succeeded in turning out a satisfactory artjcle as the exhibits 
demonstrated. Blown glass-work for such articles as Geissler tubes, 
&c., wasshown. Particular interest was shown in some specimens of 
the Coolidge tube which one French manufacturer has taken up 
enthusiastically, and which, as Prof. Féry points out, is likely to 
assume great importance in the future in connection with the radio- 
graphic examination of metals. 

A representative series of ebonite goods was shown. This class 
of article France obtained largely from Germany before the war, 
but it is now demonstrated that she can turn out articles which 
will answer the purpose just as well. As is the case with England, 
the French are taking steps to ban German-made magnetos 
altogether. A number of types were shown by various motor 
manufacturers and others. Small electric motors, too, are now 
being manufactured in France for a variety of purposes. For obvious 
reasons, very little was shown in the way of heavy electrical 
machinery or instruments. When practically every firm in France 
is engaged on war work, it is most praiseworthy to find that many 
are able to show that in the efforts of that country towards recon- 
struction, they are not neglecting the practical measures n 
in attaining the desired end. The French society mentioned 


above, from whose Bulletin for July—August these notes are | 


compiled, is rendering signal service. 


German Enterprise in Switzerland.—In Jndustrie 


. Blectrique it is stated that Germany is specially interested in the 


electrical and mechanical industries, metallurgy, construction, and 
financial groups controlling these industries, in Switzerland. In 
electricity, the Berlin group represented by the A.E.G. disposes of 
more than 275,000 H.P., and a capital of over 600 million fr., of 
which 340 millions are represented by shares, and 308 millions by 
loans. The Siemens group controls 310 million fr. German, or 
Swiss-German, personnel plays an important part in the adminis- 
tration of the enterprises in which German capital participates ; 
thus, the Banque des Chemins de Fer Orientaux of Zurich includes, 
amongst 17 directors, 8 Germans and 1 Austrian ; the Banque pour 
Entreprises Electriques, in Zurich, includes 16 Germans and only 
7 Swiss ; the Metallgesellschaft, of Basle, 9 Germans to 6 Swiss. 


Electrical Smelting of Iron Ore,—It is announced that 
a new electrically-operated iron smelting plant has been built, and 
has commenced operations, at the Porjus Falls, this being the first 
attempt to treat North Swedish iron ore on the spot. The first 
furnace to be started is said to be producing 8 tons daily, and the 
output is to be raised to 20 tons per da. “y by the starting of a second 
iron pyrites furnace. The erection of 4 third furnace to produce 
chrome and other alloy iron is akot in contemplation, 
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The Industrial League.—We have received from Mr. 
H. Scholey, hon. secretary of the Industrial League, a pamphlet 
describing its objects and methods, and containing a number of 
appreciative extracts from Press comments. The League -is the 
outcome of a series of small meetings of employers and prominent 
Labour leaders held during the past two years, with the object of 
bringing employers and workers together in friendly relationship— 
perhaps the most important and urgent necessity of the time. Its 
mission is chiefly an educational one, and ‘its mode of operation is 
the dissemination of information with a view to enabling 
employers and workers better to understand each other’s position 
with regard to social and industrial questions. Considerable 
success has already been achieved in this direction at the London 
meetings, and the League proposes to establish local Associations 
of the same character in large centres of industry throughout the 
country, which would be affiliated to the parent body and assisted 
in carrying on their work. It is essential to secure direct contact 
with the workers, and this will be effected through the medium of 
the Trade Unions and men who are closely associated with Labour. 
Both employers and workers will be represented on the General 
Committee, which is in-process of formation. The League will 
work in co-operation: with all Associations which have similar 
aims; its position is epitomised in the following general state- 
ment :— 

Having regard to the fact that the war will leave the nation 
burdened with a huge debt, it is necessary to increase the general 
output of the community, and it is of vital importance that greater 
and more friendly co-operation shall exist between employers and 
employed. 

It is essential, first, that the social conditions of the people 
should be elevated ; secondly, that the greatest possible output be 
obtained in every industry; and, thirdly, that all industries, 
smal] as well as large, should be encouraged in every possible 
manner. 

Agreements should provide for every willing worker, wages that 
will assute,a certain and secure existence for himself and his 
dependents. A guaranteed minimum wage is therefore essential to 
the workers in every industry. 

To encourage output, rates of wages should provide that the 
exercise of superior skill! should be fully rewarded. 

Considerable funds will be required to carry out its objects, and 
subscriptions (£1 per annum for individuals, £2 for firms) and 


donations are invited by the hon. treasurers, Mr. G. J. Wardle, M.P., - 


and Mr. Lee Murray. Mr. |J. Ames shares with Mr. Scholey the 
office of hon. secretary, and the address of the League (pro tem.) is 
56, Victoria Street, S.W. 1. 


Household Coal Distribution Order, 1917,—Owing to 
doubts as to the scope of the order, buildings not used as private 
dwelling houses (such as schools, hospitals, bakehouses, public halls 
and institutions, offices, &c.) have largely failed to make out requi- 
sitions for the assessment of their supplies of coal, coke, or other 
fuel commencing Octobér Ist, so as to comply with the terms of 
the Order. As it is not desirable that a difficulty of this kind 
should in many cases interrupt the usual supplies to such buildings, 
registered coal merchants may continue their deliveries during the 
month of October, even although they hold no certificate .autho- 
rising the supply. The merchants should at once give notice to 
their customers calling attention to this failure on their part to 
complete the necessary requisitions, so that the supply may be 
regularised as quickly as possible. It should be noted that where 
a supply of coal, coke, or other fuel is used partly for industrial 
purposes and partly for heating, cooking, or domestic purposes, a 
requisition will be required for such part of the supply as comes 
within the scope of the Order. The Order comes into force on 
October lst, with regard to all buildings used as a private dwelling 
house or dwelling houses, and no extension of time is permitted in 
their case. 

Coal Wagons.—The 7'imes states that it is now con- 
fidently expected that the Controller of Coal Mines will have a 
sufficient number of railway and privately-owned coal wagons at 
his disposal by October 15th to remove all ground for anxiety 
about the conveyance of coal from the collieries to the various 
depéts established throughout the country. In this work the 
Controller has had the loyal co-operation of all the railway 
companies. 


OUR PERSONAL COLUMN, 

The Editors invite electrical engineers, whether connected with the 
technical or the commercial side of the profession and industry, 
also electric tramway and railway officials, to keep readers o the 
ELECTRICAL REVIEW vosted as to their movements, 


Central Station and Tramway Officials.—Mr. H. Barson 
has been appointed charge engineer at the Dover Corporation 
electricity works, vice Mr. A. H. Jones, resigned. 

The Liverpool City Council is being asked to grant a large 
number of increases in salary to Corporation officials, the 
total amounting to something like £3,500 a year. Included 
amongst them are the following:—Tramways Department : 
Mr. C. W. Mallins, general manager, from £1,250 to £1,500; 
Mr. T.’ Coole, engineer’s assistant, from £400 to £500, nsing 
12 months later to £550; Mr. T, Ridyard, rolling stock an 
works superintendent, from £400 to , Tising in 12 months 
to £550. Electricity. Supply Department: Mr. H. Dickinson, 
city electrical engineer, from £1,500 to £1,600; Mr. P. J. 
Robinson, superintendent engineer of stations, from £500 to 
£700, and to be, appointed chief engineer's assistant; Mr. L. 
Breach, assistant electrical engineer, from £370 to £425, and 


to be appointed engineer's assistant. City Lighting De 
ment: Mr. A. G. Smith, lighting engineer, from £500 to ‘ 
The proposals have met with some criticism outside the Coun- 
cil, and Ald. Burgess has given notice of motion that all 
suggested increases of salaries over £1,000 a year be deferred 
for 12 months. 

The  Kingston-on-Thames Lighting Committee recommends 
that the salary of the electrical engineer (Mr. T. A. Kingham) 
be increased by £50-a year, with a further increase of £35 
a year hence. 


General.—Electrical men will receive with interest the 
announcement that Lord Rhondda has recognised the organis- 
ing ability of Mr. H. B. Renwick, managing ‘director of -the 
County of London Electric Supply Co., Ltd., and has ap- 
pointed him to act as Director of Feeding Stuffs at the Minis- 
try of Food. Mr, Renwick will be charged with the duty of 
organising the supply and distribution of oil cakes and ‘other 
cattle food. At Lord Rhondda’s special request the directors 
of the County Co. have agreed to loan Mr. Renwick’s ser- 
vices for the purpose mentioned. 

Mr. Wa. Luwn, A:M.I.E.E., who returned from California, 
U.S.A., in the fall of 1915, has left Messrs. R. W. Blackwell 
and Co., Ltd., to take up a position as electrical surveyor 
with the Norwich Union Fire Insurance Society, Ltd. 

At Morecambe, last week, Mr. Oswatp G. Cook, electrical 
engineer under the Royal Engineers, at a military power 
station, was married to Miss Hannah Hardill, daughter of 
Mr. Wm. Hardill, of Messrs. Wm. Hardhill, Sons & Co., 
Ltd., Netherfield Foundry, Cleckheaton. 

Mr. J. FranaGan, of Bolton, has been appointed electrical 
engineer to the Tees Side Bridge & Engineering Works, Litd., 
Middlesbrough. 

The directors and staff of the Midland Electric Light and 
Power Co., Ltd., have presented an inscribed gold watch ‘to 
Lance-Corporal A. J. WHITEHEAD, Signalling Company, R.E., 
ie recently gained the Military Medal for good work in the 

eid. 


For his services in having the Dublin & Lucan Electric ~ 


Railway placed under Government control, the manager, Mr. 
D. McDowatt Grosart, has been presented, on behalf of the 
shareholders and users, with a gold watch and a cheque. 


Roll of Honeur.—Major Gorpon Spencer MArsToN, an 
electrical assistant with Messrs. Berry, Skinner & Co., who 
enlisted as a private in the Royal Engineers at the beginning 
of the war, and obtained a commission after being wounded 
in 1915, was mentioned\in a dispatch by Sir Douglas Haig for 
excellent and exceptional work. He has now reached the 
= “ temporary Major, and has been granted the Military 

edal. 

We regret to learn that Lieut.-Col. Ropert WHITEHEAD 
HamMonD, Royal Fusiliers, died on September 30th of wounds 
received two days previously. Lieut.-Col. Hammond was the 
only son of the late Mr. Robert Hammond... He was an Asso- 
ciate Member of the Institution of Civil Engineers, a Member 
of the I.E.E., and was a partner with his father im the con- 
sulting engineering firm, Robert Hammond & Son. 

Lieutenant A. J. Apamson, R.G.A., accountant to the Ox- 
ford Electric Co., Ltd., has been killed in action. 

Private BisHor, London Regiment, and Driver H. Soorr, 
R.F.A., both formerly in the general office of the India-Rubber 
Co. Silvertown, have been wounded in France. . 

Gunner J. ILLInGworTH, who was employed by the Phoenix 
Dynamo Co., of Bradford, has died of wounds received 
in action. 

Private J. Wxattey, Machine Gun Corps, who has been 
killed in action, was employed by Messrs. Dick, Kerr & Co., 


- Preston. 


First Air Mechanic S. Hatt, R.F.O., has gained the D.C.M., 
for conspicuous gallantry. His wireless station came under 
heavy fire, and the aerial was shot down three times, but he 
re-erected it on each occasion, eventually restoring communi- 
cation with his aeroplane. Before joining the Army he was 
a telegraphist at the G.P.O., Manchester. 

Lance-Corporal F. Batpwin, Signalling Corps, R.E., and 
attached to the cable section, has been awarded the Military 
Medal for repairing telegraph wires under heavy fire. He 
‘was employed as a linesman at the Burnley Post Office. 

Private R. Rocerson, Lancashire Fusiliers, who has been 
killed in action, was for 10 years employed by Messrs. I. 
Frankenburg & Sons, Ltd., cable manufacturers, Salford. 

Private W. Capsticx, Scots Guards, has died from wounds 
received in action. He was employed in the Blackpool Cor- 
poration electricity department_as a cable layer. ‘ 

Rifleman H. Emmens, Rifle Brigade, killed in action, was 
employed by the British Westinghouse Oo., T.td., Trafford 
Park. 

Mr. J. Wrxryson, wireless telegraphist in the R.N.V-R.. 
has been killed.: He was employed by the British Westing- 
house Oo., Ltd., Trafford Park. 

Signaller B. G. Atupay, of the K.Q. Royal Lancaster Regi- 
ment, whilst serving as a wireless operator in the signalling 
section on August 6th, conducted himself with such gallantry 
as to earn the of the 
was a Blackpool-Lytham tramway employe. ~ 

Private Wuetron, Lancashire Fusiliers, who-has 
been killed in action, was employed by the British Westing- 
house Co., Trafford Park. 
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Private D. BrapsHaw, who is wounded, was employed by 
the St. Helens Cable & Rubber Co., Ltd., Warrington. 

The Military Médal, for carrying dispatches under heavy 
shell fire, has been awarded to Private A. Breens, London 
ha? a member of the staff of the Croydon electricity 
works. 

Lance ral W. J. Fussew, R.E.; an electrician with 
Messrs. R. Kendall & Sons, of Bath, ‘has fallen in action. 

Gunner A. E. Tace, R.F.A., who was engaged at Stafford 
with Messrs. Siemens. Bros., Ltd., has fallen in action. 

Gunner E. J. Heparcock, R.G.A., who has fallen in action, 
was engaged at the Dover Corporation electric light works. 

Mr. ReGrvatD Dopp, W.O., R.N.A.S., who has lost his life 
by drowning, served his articles at the Canterbury municipal 
electricity works under Mr. Blascheck, and later held an 
appointment with the Tramway Co. at Sheerness. 

d-Lieutenant R. B. Gaskin, Northumberland Fusi- 
liers, who has fallen in action, was on the staff of Messrs. 
Aiton & Co., of Derby. { 

Sapper F. A. Burton, R.E., who has died from fever at 

Basra, was on the staff of the Bromley (Kent) Electric Light 


Captain R. H. Unrnorr, R.E., who was before the war 
chief electrical engineer to Messrs. Pilkington Bros., Ltd., of 
St. Helens, has been wounded in action. 

Private F. C. Fosxett, employed by the Birmingham elec- 
tric supply department, has been killed in action, aged 19. 

Second-Lieutenant N. C. Wuirtatn., R.F.C., a member of 
the staff of Messrs. Elliott Bros., Ltd., was killed in action 
on September 13th. 

Private N. Dennis, aged 21, an employé of the Halifax 
Corporation tramways, has been awarded the Military Medel 
for bravery. He was wounded on the day on which he 
earned his award. 

Private A. CAMERON, employed in the electrical department 
of the Glasgow Corporation car works at Coplawhill, has been 
killed in action. 

Obituary.—Mr. Hesketa.—We regret to learn from 
the Australian papers that are to hand this week, that Mr. 
John Hesketh, A.M.I.C.E., M.I.E.E., chief electrical engineer 
to the Commonwealth Postal Department, passed away in 
July, after an illness of several months, at the age of 49 years. 
As many of our readers will remember, Mr. Hesketh went 
out from this country in 1896 under engagement to the 
Queensland Government for the purpose of organising that 
State’s telegraph and telephone service. Ten years later, says 
the Australian Statesman, the postal, telegraph, and telephone 
services of the various States having in the meantime been 
taken over by the Commonwealth Government under ‘the 
federation scheme, Mr. Hesketh was appointed chief electrical 
engineer to the Commonwealth, and it is due to him that the 
telephone and telegraph systems have been remodelled. 
‘“Amongst other changes brought about by him, he was 
responsible for the introduction of the common battery sys- 
tem in telephone working and the adoption of the toll system 
of subscription. His .official and_ professional career was 
marked by enthusiasm for his work and readiness to assist 
young men who showed themselves capable of a similar 
attachment to it, and a desire.to rise in their profession by 
merit, and not to rely upon promotion by right or seniority. 
His loss will be very great to the department.’’ He was the 
local hon. secretary and treasurer of the I.E.E. Several years 
ago Mr. Hesketh was sent by his Government to America on 
a tour of investigation, and.it was as a result of that visit 
that the change over to common battery working was made. 
He held a commission in the Australian Engineers, and since 
the outbreak of war he had acted in an advisory capacity to 
the Defence Department on telegraphic and telephonic ques- 
tions. Of the two sons of the deceased gentleman, one left 
Australia several months ago for work on munitions in Eng- 
land. 

Mr. E. H. Jonnson.—We read in an American contemporary 
that Mr. Edward H. Johnson. aged 72 years, a former tele- 

graphist. and for many vears associated with Mr. Thomas A. 
Edison in the introduction of the latter’s early inventions. 
recently died in New York. Mr. Johnson was instrumental] 
in introducing automatic telegraphv. and was at one time 
_president of the Magnetic Club. He was one of the most 
prominent fiaures in electrical circles from 1875 to 1900,°since 
which time his health had failed him. 

Will.—The late Sir Grorce Warre left £185,000 gross, and 


£137,000 net personalty. 


NEW COMPANIES REGISTERED. 


J. B. & J. Atherton, Ltd. (148.540).—Private company, 
Registered September 26th., Capital. .£1.000 in £1 shares. Manufacturers, 
merchants, importers and exporters of, and contractors for, fuel oil, ammonia, 
creosote salts, "fuel.of all kinds, and for all kinds of motive power, coal. coke. 

ze, and peat merchants, manure and chemical manufacturers. mechanical 
and electrical engineers, &c. The subscribers (each with one share) are :— 
J] B. Atherton. 12, Sandringham Drive, Liverpool. merchant: J. Atherton, 
Hurst House, Huyton, near Liverpool, merchant. The first directors are :— 
J. B. Atherton and J. Atherton. Solicitor: F. F. Gaskell, 71, Lord Street, 


Liverpool. 

T. B. Watson & Son, Ltd. (148.546).—Private companv. 
Registered September 26th. Capital, £6,000 in £1 shares. To take over the 
business of plumbers, electricians, and sanitary and heating engineers carried 
‘on by T. B. Watson, at Stockton-on-Tees and Middlesbrough. as T. B. Watson 
and Son. The subscribers (each with one share) are:—T. B. Watson, 13, 


West End Terrace, Stockton-on-Tees, electrical nd plumber; H. C. 
Watson, New Clyde Terrace, Stockton-on-Tees, electrical engineer and 
plumber. The first directors are:—T. B. Watson and H. C. Watson. Solici- 
tors: Townsend & Bertrand Watson, Stockton-on-Tees. 


OFFICIAL RETURNS OF ELECTRICAL 
COMPANIES. 


British Miniature Electric Vehicles, Ltd.—Issue on Sep- 
tember 4th, 1917, of £1,000 debentures, part of a- series of which particulars 


have already been filed. 
Foster Construction Co., Ltd.—Issue on September 24th, 
1917, of £600 debentures, part of a series of which particulars have already 


been filed 

Burt, Escaré & Denelle, Ltd.—Satisfaction to the extent 
of £1,500 between January Ist and August 18th, 1917, of debentures dated 
December 3lst, 1915, securing £7,500. 


CITY NOTES. 


Manaos Tramways & Light Co., Ltd.—The report for the 
year ended April 30th last states that the economic conditions 
in the Amazon valley did not compare unfavourably with 
those which obtained during the preceding year, and the 
result indicates, says the Financial Times, a gradual return 
to prosperity in this district. Brazilian exchange improved 
slightly in the course of the year. The loss on remittances 
from Manaos was £12,231, against £13,093. The gross earn- 
ings from al) departments exceeded those of last year, being 
£120,387, as compared with £110,524, while the operating ex- 
penses increased from £76,172 to £82,511. The net operating 
revenue carried to profit and loss account increased from 
£34,352 to £37,876. After providing for debenture interest, 
sinking fund, interest on loan, London office expenses, sundry 
charges, and loss in exchange, there remains a balance of 
£6,628. The directors recommend transferring to contingen- 
cies reserve £3,000, making a total of £26,725, to transfer to 
y= reserve £3,000, making £30,000, and to carry for- 
war 

Automatic Telephones (Australasia), Ltd.—The report 
for the year ended June 30th shows that the company is 
prosperous. The credit balance is £6,416, out of which a 
dividend of 10 per cent. will absorb. £6,250, but it was “pro- 
posed only to pay Is. per share in August, and another 1s. 
in six months, or as the directors may determine. The reason 
for this is that, since the year closed, orders for 7,300 new 
lines have been accepted, which will tax the financial re- 
sources of the company in times like these. The orders are 
foy Sydney, Melbourne, and Christchurch, N.Z. The com- 
pany have 25,000 lines in operation in Australia, and 1,500 in 
New Zealand at the present time. 

Halifax & Bermudas Cable Co., Ltd.—The net balance 
for the year ended June 30th, 1917, is £19,650, as against 
£12,745 in the preceding year. The interim dividend of 3 per 
cent. is followed by a further equal payment, both free of 
income-tax, leaving £16,650 to carry forward. The balance 
to credit of revenue account, which was £9,210, has. been 
debited with £1,500 applied to dividend and £2,202 expended 
in repairs, and credited with £16,650 surplus revenue of the 
year, and it now stands at £22,158, subject to excess profits 
duty. The cable worked efficiently during the year. Mr. 
H. F. Russell has been elected a director in place of the late 
Mr. W. M. Kent. 

Marconi International Marine Communication Co., Ltd. 
—The directors announce that allotment letters in respect of 
the issue of 250,000 new shares’ have been posted. The issue 
having been largely over-applied for, applicants receive an 
allotment equal to five-sixths of their holding, applications for 
less than that proportion being allotted in full. 

British Electric Transformer Co., Ltd.—Interim dividend 
of 6 per cent. per annum (7 1/5d. per share), less income-tax, 
on ordinary shares for half-year.—Financial Times. 

Stock Exchange Notice.—Application has been made to 
the Committee to allow the following to be quoted in the 
Official List :— 

Melbourne Electric Supply Co., Ltd.—Further issue of 
. £150,000 5 per cent. eonsolidated debenture stock. 

Kalgoorlie Electric Power & Lighting Corporation, Ltd. 
—Dividend on the preference shares at the rate of 4 per cent. 
per annum for the six months ending September 30th. 

Shawinigan Water & Power Co.—Dividend of 1} per 
o: for the quarter ended September 30th on the common 

ares. 

Switzerland.—Messrs. Brown, Boveri & Co., of Baden, 
have pale increased their capital from £1,280,000 to 


. Callender’s Cable & Construction Co., Ltd.—Interim divi- 
.dend at the rate of 10 per cent. per annum on the ordinary 
shares for the half-year, the same rate as a year ago. 

Fraser & Chalmers, Ltd.—The directors, with Treasury 
sanction, have been inviting applications for £190.000 6 per 
cent. first mortgage debentures of £100 each at 934. 
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Montreal Tramways Co.—For the year ended June 30th 
last, while the gross passenger earnings show the satisfactory 
increase of 14.45 per cent. over last year, operating expenses 
increased by 24.14 per cent. The total expenditure on upkeep 
was $1,359,981, against $897,470 last-year. After deducting 
bond and loan interest $858,542, interest on debenture stock 
$800,000, contingent account $350,000, and estimated war tax 
$110,000, there is a. surplus balance of $77,473. 


Direct West India Cable Co., Ltd.—For the year ended 


June 30th, 1917, the net result is a balance of £27,374, against 
£14,705 for the previous year. The interim dividend of 3 per 
cent. is followed by a further equal payment, both free of 
income-tax, leaving £24,674 to carry forward. The balance 
to credit of revenue account, which was £54,749, has been 
debited with £1,350 applied to dividend and £6,394 expended 


on repairs, and credited with £24,674 surplus revenue, and it ' 


now stands at £71,680, subject to excess profits duty. The 

cables worked efficiently during the year, but the insulation 

of the Bermudas-Turks Island section remains low. Mr. H. 

6 —— has been elected a director in place of the late Mr. 
. M. Kent. i 


_ Companies to be Struck Off the Register.—The follow- 
ing are to be struck off the register within three months unless 
cause is show to the contrary :— 

Cleartone Antiseptic Telephone Drum, Ltd. 

Electrolysers, Ltd. 

Electromechan Co., Ltd. 

Grip Nuts, Ltd. 

Metallic Alloys, Ltd. 

Tyrone Power Oo., Ltd. 

Universal Electric Contracts, Ltd. 
"Volta Instrument Co., Ltd. 


- 


gibt STOCKS AND SHARES. 


Tuespay EveNING. 
Most of the business this week has been in the air. Stock 
Exchange markets have been interfered with, mainly through 
the interruption caused to the postal services. This has ex- 
tended to telegraphs as well as to letters; and, in addition to 
this, perhaps there was not quite so much desire to scout 
for business as there is in the ordinary way. When energies 
are directed mainly towards getting everything cleared up as 
soon as possible by the early hours of the evening, it is 
natural that business should go slowly. 

The appearance of the new War Loan is another factor 
making for quietude amongst investment stocks.. So far, ‘the 
public have hardly become familiarised with the terms of 
the new issue, although no doubt its attractions will be more 
prominently set forth soon. The Stock Exchange is no whit 
disturbed; Consols even improved a little on the appearance 
of the prospectus. Great interest is shown, of course, as to 
the success which the loan is likely to achieve. 

Want of trade in the Home Railway market is the prin- 
cipal feature there. The sudden rise in popularity of the 
Tubes and Undergrounds has not sufficed to stiffen prices. 
Metropolitans are 4 lower at 23}. Districts and the Under- 
ground group hold their previous levels; and the rise in the 
Central London trio of assenved stocks is well maintained. 
During the last day or two something of a feature amongst 
industrials has been the weakness of Canadian securities. 
This has affected:more particularly those of Canadian railway 
companies, but others are sympathetically influenced, the 
reason being that, in spite of the apparent prosperity attend- 
ant upon most of the undertakings, working expenses show a 
still more remarkable development, and increase instead of 
diminish. The railway companies are clamouring for power 
to raise their freight rates; and the industrial concerns will 
no doubt take steps to meet in other ways the constant rise 
in the costs of production. But for the time being Canadians 
are out of favour, and prices are depressed. 

Home shares are more popular. There ‘are no changes to 
record this week amongst the issues of the home electricity 
companies, but, on the other hand, there.are very few shares 
to be obtained, and there is nothing which makes more 
greatly for market stagnation than scarcity of supply. It 
will be noticed from our lists that at the present quotations 
a return of 64-7 per cent. can be obtained from such shares 
as Bromptons, Charing Cross preference, Chelseas, and South 
Metropolitan preference; ‘but when a would-be buyer comes 
to inquire for shares. he is met so often with the reply that 
there are none on offer that he gives up the quest and: puts 
his money into something else. 

: gst the foreign issues, Mexicans continue to mark 
time, although there is a good deal of hesitation displayed 
in regard to most of the. stocks in this market, including those 
of the utility companies. News and rumour alike seem lack- 
ing. The inventive genius of the journalists who specialise 
in Mexican matters lies fallow; and, in the absence of any 


kind of stimulus, the market has relapsed into a state of 
torpor, 

Brazils are moving closely along the path set by the course 
of exchange, and this just lately has been a little erratic. 
Consequently, Brazil Tractions remain weak at 46. British 
Columbia preference has fallen 2 to 40}; and although there 
is not much doing in the market, we are able to state that 
active measures are being taken by those who have in hand 
the. protest against the apparent intention of the Munici- 
pality of Vancouver to enter into competition with the British 
Columbia Electric Railway. 

The cable market is steady, with Globe ordinary and pre- 
ference quoted ex dividend. Both shares have recovered part 
of the amount taken off the price. Anglo-American preferred 
is within a point of par; but West India and Panamas re- 
acted to 1g. Oriental Telephones are 1/16 better, and ‘Great 
Northern Telegraphs rose £1. The activity in Marconis is 
continued, and the parent shares have improved another 1/16 
to 3%, while ericans are strong at 20s. 3d. Canadians, how- 
ever, loiter around 10s. 6d. 

The manufacturing list is quietly good. Babcocks rose to 
35/16. British Aluminium ordinary have recovered to 32s. 6d. 
ex dividend. British Insulated at 143 are the same price ex 
as they were cum; and British Westinghouse preference 
hardened to 3%, following upon their rise of 5/16 last week. 
General Electrics are again. 10s. to the good at 17}, and the 
only decline in the list is a fall of 10s. in Henleys, due to a 
couple of hundred shares coming in on aceount of a deceased 
holder. Rubber shares are reasonably stéady, ‘ ndtwithstand- 
ing a decline in the price of the raw material; and there is a 
fair amount of strength shown by shares in the armament 
group. 


SHARE LIST OF ELECTRICAL COMPANIES. 
Homs Exzornicrry Companiss, 


1915, 1916, 1. week, 
Charing Cross 9 0 
do. do, do, 4% Pret.. 
f Lon 
per Pref. 6 6 10 600 
London Electri se 8 8 1 
do. do. 6percent,Pref, 6 4 $68 
do. cent. - 
8t. James’ and .. 8 1 514 6 


Anglo-Am. Tel. Pref. .. se  § 6 99 +3 610 
do. jie 38 610 5 
Chile Telephone .. 8 8 611 4 
Cuba Sub. Ord. .. 5 614 8 
Eastern Ex eet. 8 - 684 
Eastern Tel. Ord. as 8 1 679 
Globe Tel.and T,Ord... 7 7 18 xd +2)- 678 
do. Pref, 6 108 xd 615 8 
Great Northern Tel,. .. el ee | 88 -_ 6 4 
Indo-European .. « BW 544 5 8 
Marconi .. se 16 49.0 
Oriental Telephone Ord. W + 80 6 
United R.PlateTel. .. 8 "616 4 
WestIndiaand Pan, .. .. 64. 64. 1 — 0 
Western Telegraph 8 a 610 4 
Home Rats, 
itan eo oe os 4 
Unde: Ordinary 
do, “A” .. Nil Nil 6/ Nil 
do, do. Income 6 a 824 ae 417 0 
Forzien Trams, &0, 
Dividend 
1916. 1916, 
Adelaide 6 per cent. Pref, 6 6 
First Pret. 58 +o 814 0 
do. 2nd Pref. .. = 
5 Deb, .. 6 788 
Brazil Tractions .. « « 
Bombay Electric Pref... .. 6 6 48 
British Columbia leo. Rly. Pico! 6 —2 4 10 
do, do, ferred Nil Nil 30 _ Nil 
do. do, Deferred Nil Nil 2% = Nil 
do. b. 50 810 0 
Mexico Trams 6 per cent. Bonds Ni 443 Nil 
do, 6 percent, Bonds Nil Nil 40 - Nil 
Mexican Light ee Nil Nil 2 a ND 
Pref. .. Nil Ni Nil 
do. Wil Nil 4 
ComPanins. 
Babcock & Wilcox e 8. 0 
British Aluminium, Ord, ee 7 1g xd + 681 
tis! estinghouse Pref, or + 
do. 5 Pref, ee oe 6 5 4 61% 
2. 2 680 
Edison Swan, fully paid 1 Ni 
do. do. 4 percent. Deb, 4 a 125 510 
Electric Construction .. .. % 1 710 0 
Gen. Blec. Pref... ‘t 615 8 
do. 17 614 8 
0. Pref, —_ 
Telegraph Con... « 89 6 
* Dividends paid free of income-tar. 
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THE HIGH-TENSION MAGNETO.” 


(Continued from page 311.) bd 
AEROPLANE-TYPE MAGNETOS. 


-THE greater number of the magnetos built in this country since — 


the outbreak of war have been used on aeroplanes. This means 
that the British magneto industry, from the moment of its 
inception, had to contend with the most difficult problem of all, 
because an aeroplane magneto has to operate under more severe | 
and exacting conditions than obtain on any form of motor vehicle. 

The mantle of responsibility was borne during the early stages 
of the war by the firm of Thomson Bennett, in Birmingham (who, 
to their credit, were struggling to create a magneto industry before 
the war); the B.T.H. Co., in Coventry ; and the M.L. Magneto 
Syndicate, in Coventry. More recently many newcomers have 
joined the industry, with the resuit that at the present moment 
there are no fewer than 15 manufacturers engaged on this most 
important work, 

Special credit is due to the three manufacturers named above, and 
in particular to Mr, E. A. Watson, technical director of the M.L. Mag- 


ADJUSTABLE CONTACT scREW 


EIGHT -PART Cam 


Fig. 4.—CONTACT-BREAKER OF B.T.H. MAGNETO. 


neto Syndicate, and Mr. J.D. Morgan, of the Marks and Clark labora- 
tory and consulting engineer to the firm of Thomson Bennett. 

As evidence of what has already been done, the author briefly 
describes in his paper some of the aeroplane-type magnetos that 


x 


x 


+ 
Y 
Position 1 (5). Position 2 (6). 


are now being produced in very large quantities by the three 
manufacturers mentioned. 

The M.L. Magneto Syndicate type A.D.S. magneto, which is of 
the rotating-armature single-cylinder type intended for use on 


30000 30 


20000 | [ \ fi 20 


| VOLTAGE WAVE 
10000 1000 


30000 + 30 
90" 180 270 360° 


Fig. 6.—FLux axp Waves, A8S MAGNETOs. 


rotary engines of the Gnome, Mono-soupape, Clerget, or similar 
types, is based on the original Bosch D.A.L. design, but has been 


* Abstract of paper read by Mr. A, P. Youna, A.M.I.E.E., before 
the AERONAUTICAL Soctrery. 


Fig. 5.—Fiux CHANGES IN B.T.H. Type A 8S Maenero. 


improved in many respects. The chief modifications which have 
been found necessary have been in connection with the contact 
breaker and the cams, as these machines have to run at avery high 
speed, from 2,500 to 3,500 R.P.M. Consequently, the whole Bosch 
design of flat cam, which gave rapid acceleration of the contact- 
breaker arm, has been given up, and the cams now fitted are made 
to a correctly-shaped profile, which is ground out on machines 
specially designed and constructed for the purpose. 

Tn addition, it has been found necessary to increase the length 
of opening the primary circuit, in order to give time for the spark 
to die out when the machine is working at a high speed. This 
alteration has completely removed a trouble experienced with the 
D.A.L. type, of misfiring if the engine were inclined to be oily, 


| 


Fie. 7, 


and has removed the necessity, previously apparent, for very 
close and careful setting of the plug points. It has also increased 
the life of the contact-breaker arm and the platinum points, and 
has made the machine suitable for use at much higher speeds. The 
cam is made from a continuous ring of steel, very carefully ground 
inside and out in order to ensure absolute concentricity. 

The Thomson-Bennett type A.D.4 magneto is a four-cylinder 
machine of the rotating armature type, corresponding in size to 
the Bosch type Z.U.4 magneto used extensively in this country 
during the years preceding the outbreak of war. The Bosch design 
has been simplified; chiefly in respect of the construction of the 
bearing for the half-speed wheel, but many of the other features 
have been retained. 

The B.T.H. eight-cylinder type A 8 S magneto is of the sleeve 
inductor type with fixed armature. It is designed to give four 


sparks per revolution, and is therefore fundamentally different “ 


from the ordinary rotating-armature type of magneto, which can- 
not give more than two sparks per revolution. The sleeve inductor 
retates at engine speed. A six-cylinder machine (type A 68) is 


U 


Position 8 (7). Position 4 (8). 


also built on the same principle, designed to run at three-quarter 
engine speed, but this differs from the eight-cylinder machine only 
in respect of the distributor and gearing. 

The contact-breaker is shown in detail in fig. 4. A pivoted 
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POSITION OF ROTATING SLEEVE OFGREES 
Curve 1, Open-Circuit Primary Voltage Curve for 1,000 r.p.™. 
OX represents Axis of Fixed Armature position of Break, 
A, for full advance. 


Fie. 8.—PRIMARY CORRENT CURVES. 


steal bell-crank lever arm carries at one end a fibre block which is 
actuated by the rotating eight-part hardened steel cam rigidly 
fixed to the distributor brush spindle, while at its other end the 


- 
| 
| | 
4 
l CY 


334 ; 


THE ELECTRICAL REVIEW. [Vol. 81. No. 2,080, Ocroper 5, 1917. 


movable platinum contact screw is secured. A very strong steel 
spring fixed at one end to the contact lever arm, and at the other 
end to the base plate, serves to force the movable contact tightly 
against the adjustable fixed contact when the cam is not in engage- 
ment with the fibre heel. 

It is clear that -the contacts are opened eight times during each 
revolution of the cam shaft, which rotates at half the speed of the 
sleeve inductor, thus giving four breaks per revolution of the latter 
—as desired. 

It is evident from the illustrations in the paper that the manu- 
facture of such a magneto on a large scale must have been attended 
with considerable difficulties, because there are no fewer than 397 
parts of different design, and a total of 860 parts are actually used 
in the construction of one machine. Bearing all this in mind, it is 
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Fie. 9. 


very gratifying to know that magnetos of this type are being pro- 
duced in very large quantities under the guidance of Mr. R. Dumas, 

Fig. 5 gives diagrams corresponding to different sleeve positions 
45° apart, and on each diagram, the approximate flux distribution 
between the magnet poles is shown. Considering positions 1 and 3 
(equivalent also to 5 and 7), it will be noted that in each case the 
flux through the armature core is zero. Furthermore, for the inter- 
mediate forms 2 and 4 (also 6 and 8), the direction of the flux 
through the core is alternately positive and negative; that is, in 
position 2 the flux flows upwards, and in position 4 downwards. 
In other words, the flux through the armature core reverses its 
direction four times during each revolution of the sleeve, giving 
four sparks per revolution. A magneto of this type is sometimes 
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called a two-cycle machine. The flux wave, plotted in fig. 6, 
crosses the zero line at four points 90° apart, which correspond to 
the sleeve positions 1, 3, 5 and 7. 

The maximum value reached by the flux wave is approximately 
32,000 lines. This is the actual flux which links itself with the 
primary and secondary windings carried by the fixed armature coft. 
Assuming a leakage coefficient of 1°4, the magnet flux works out at 
45,000 lines. 

The flux density in the magnets = 5,900 lines per sq. cm., and in 
~™» the armature core 8,500 lines. 

These figures are very high for an inductor type of magneto, 
although they are lower than the figures worked to in a magneto 
with rotating armature. The difference is accounted for by the 
fact that in the type “A” imagneto—as in all inductor-type 


machines—there are four air-gaps in that portion of the magnetic _ 


circuit lying between the pole faces, as compared with only two 
gaps in the two-spark rotating-armature type of magneto, The 
increased reluctance due to the larger number of air-gaps naturally 
means that the available flux is smaller, using magnets of 
corresponding size and strength. 

Having determined the flux wave, it is easy to compute the 
induced voltage wave resulting from the rotation of the sleeve, 
assuming that the contact-breaker is invperative and the primary 
short-circuited ; or the flux wave can be calculated from the voltage 
wave, as in fig. 6, in which the voltage wave is reproduced from.an 

oscillogram at.1,000 R.P.M. 

In the secondary coil a voltage is induced by the rotation of the 
sleeve, which conforms in shape to the primary voltage wave, but 
the maximum voltage is higher in the ratio of the windings, which 


in this magneto is very high, the maximum secondary voltage 
being about 3,000 volts at very high speeds. The maximum value 
is reached just after the sleeve has passed position 1, fig. 5, which 
the author calls the “dead centre,” the phase displacement 
being 3°. 

. The-author has plotted the primary current curves for six speeds, 
ranging between 100 and 3,000 R.P.M.,on the basis of the open- 
circuit primary voltage, fig. 6, and the primary self-induction curve, 
fig. 7. 
These curves, fig. 8, show that the maximum value of the 
primary current increases with the speed, very rapidly at low 
speeds, but hardly at all when the speed is high. In faet, at 
abnormally high speeds the maximum value will actually fall off, 
owing to the damping caused by the eddy currents induced in the 
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rotating iron segments, which have the effect of preventing the flux 
in the stationary armature core rising to its proper maximum value 
after each reversal. It is important to notealso that the maximum 
point on the current curve is, as it were, displaced forward in the 
direction of motion as the speed is increased. ? 

The difference between the curves corresponding to the fully 
advanced position of the timing lever (fig. 8), and to the fully 
retarded position respectively at any particular speed is very small. 
For full advance the position of the rotating sleeve at “ break” is 
‘shown on fig. 8 by the dotted line a, and by determining where 
this line intersects the six curves, the maximum current I, for each 
speed can be fourid. For the fully retarded position of the timing 
lever, the contacts close at 17° instead of 32°, and the “ break ” is at 
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224° instead of 74°. The maximum voltage is proportional to 
I,, and by plotting the latter against the speed, a curve represent- 
ing the variation of- voltage with speed is obtained (fig. 9); the 
upper curve represents the variation in the maximum available 
energy with the speed (4 L I,”). 
Maximum sparking voltage and spark energy curves obtained 
by experiment are plotted in fig. 10. 
Experiment has shown that under normal working conditions 
a new sparking plug requires about 3,500 volts to cause a spark 
to jump between the electrodes when the piston is in the firing 
position and the compression is about 80 lb. per sq. in. _ It is there- 
fore interesting to note that this voltage is given by the magneto 
at the very low speed of 60 R P.M., the point being indicated on the 
curve. The normal running speed is 1,800 R.p.M. The energy 
output per spark was determined by a calorimetric method, and 
was about 80 per cent. of the calculated value (fig. 9), the 
remainder being dissipated in the iron masses in the magnetic 
circuit and in the windings. Oscillograms reproduced in the paper 
show that the actual value of I, agrees substantially with the calcu- 
lated value in every case.” 
On determining the value of the armature core flux, it is found 
to diminish gradually as the speed is increased, due to eddy currents 
-set up in the masses of iron, which cause the energy curve to drop 
at about 1,000 R.P.M.; this effect can be reduced more readily in 
the polar inductor type of magneto by careful attention to the 
design. The rotating-armature type of magneto standardised by 
Bosch is a very bad offender from this standpoint ; in one of the 
Bosch Co.'s latest magnetos, at 4,000 n.p.m., the flux fell off 
23 per cent. : 
In fig. 11, curve 2 shows the relationship between the R.M.8. value 
of the open-circuit primary voltage, and curve | the short-circuit 
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primary current, with the speed. The shape of the voltage curve, 
which would otherwise be a straight line, shows that the armature 
core flux falls off as the speed increases. The dotted curves 3.and 4 
relate to a Bosch magneto of corresponding type. A very good 
idea of the probable operation characteristics of a magneto can be 
gathered from the value of the open-circuit primary voltage at a 
definite speed ; the B.T.H. Co. measure the voltage of every magneto 
at 2,000 R.P.M. immediately after magnetising, with and without the 
secondary short-circuited, and the values must not fail below a fixed . 
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minimum in the latter case; or drop more than-a certain per- 

centage in the former. A large percentage drop indicates that the 

magnets have-low coercive force. 

Fig. 12 shows some oscillograms which have been plotted in the 
form of circle diagrams, the duration of the H.T. spark being 
indicated ; the diagram enables one to form a mental picture of . 
the growth of the currents induced in the primary and secondary 
during one revolution of the sleeve inductor. 

Fig. 13 gives curves showing the variation of driving power, 
and output, in watts, and the efficiency, with the speed. 


(To be continued. ) 


‘REVIEWS. 


Advanced Tezxt-book of Magnetism and Electricity. By R. W. 
Hotesinson, M.Sc., A.M.I.E.E. London: University 
Tutorial Press. In two volumes. Price 8s. 6d. complete. 


The issue of a comprehensive advanced manual of mag- 
netism and electricity from the pen of the joint author of 
Davidge & Hutchinson's “‘ Technical Electricity is an event 
of some interest to the student of physics. It is, perhaps, 
unfortunate that the publication should occur when the 
number of such students is so seriously depleted by the 
claims of war-work at home and abroad. The fact that Mr. 
Hutchinson’s book is-to be regarded as a kind of lineal suc- 
cessor to Dr. Wallace Stewart's ‘“‘ Higher Text-book of Elec- 
tricity and Magnetism” also raises our expectations with 
regard to it. : 

In his preface the author states that the aim of the boo 
is to give_‘‘a clear and comprehensive account of the main 
principles of the subject based on accurate scientific defini- 
tions and embodying the distinctive results of modern re- 
search.” Both the experimental and theoretical sides cf the 
work have been fully treated, and great care has been 
taken to deal adequately with the many. difficulties which, 
in the present state of our knowledge, must necessarily arise 
in connection with the theoretical explanations of the various 
phenomena. The scope of the book is that of the final 
degree examinations of the universities, and consequently © 
a knowledge of the subsidiary mathematics up to and includ- 
ing the notation and first principles of the calculus has been 
assumed throughout. Although intended for advanced stu- 
dents some of the elementary sections are treated at length, 
and there is no doubt that, as the author anticipates, the 
student who feels that he already has a sound knowledge of 
these fundamental principles will appreciate a revision on 
scientific lines. 

The first volume deals with magnetism and electrostatics. 
Some of the earlier sections in both of these subjects are 
reminiscent of Stewart's ‘‘ Higher Text-book,’’ but even these 
elementary and fundamental matters have been brought 


thonoagaly up to date and reference has been made to recent 
research. 

The first two chapters in both subjects are entitled ‘‘ Funda- 
mental Phenomena” and ‘‘ Fundamental Theory.” 
former gives an introductory survey of the whole subject 


from an experimental point of view, and the latter deals 
with the mathematical basis on which subsequent chapters 
depend, There is very little that we have been accustomed 
to regard as inseparably connected with Sir J. J. Thomson’s 
“Mathematical Theory” that Mr. Hutchinson has not 
covered, and in many cases he has extended the usual mathe- 
matical investigations to special cases, and given proofs and 
definitions. which will be appreciated by students for their 
neatness and brevity. A few notable examples of this per- 
spicuity of diction combined with scientific accuracy of defini- 
tion may be mentioned. Section 88, on field strengtl, unit 
field, tubes of force, and induction, deals with the intricacies 


of Maxwell tubes, tubes of induction, and Faraday tubes in — 


a very masterly manner; forces between small magnets and 
magnetic shells are also well done, and the development of 
the idea of potential in both magnetism and electrostatics 
leaves nothing to be desired. 

Chapter III, on magnetism, deals with magnetic measure- 
ments. All the usual magnetometric methods are given, but 
it is remarkable that the measurement of magnetic fields by 
search coils, bismuth coils, and the methods due to Du Bois 
and Lippman are not even mentioned, the only methods of 
measuring field strengths given being those of the deflection 
and oscillation magnetometers. 

The remaining chapter on magnetism, that on terrestrial 
magnetism, is a very complete treatment of the subject. The 
dip circle is usually dealt- with at length in such manuals, 
but it is seldom that the Kew magnetometer receives a fair 
share of attention. Here, however, the methods of deter- 
mining all the magnetic elements are very carefully described 
and illustrated, and some account is also given of magneto- 
graphs and the question of variations in these elementa,, An 
interesting paragraph outlines the various theories of térres- 
trial magnetism and the present-day attitude towards them. 

In addition to the chapters already indicated, the electro- 
statics sectidn includes important chapters on condensers and 
capacity, instruments (from the historic Coulomb balance to 
the most recent forms of electrometer), measurements (in- 
clading the important experiments of Silow, Aron and Cohn, 
and Boltzman and Hopkinson on specific inductive capacity), 
and atmospheric electricity. 

The second volume deals with electrodynamics. The 
earlier chapters on cells and the properties of currents are 
thorough expositions written along the usual lines. The 
author is particularly clear and exact in his statements con- 
cerning units—a subject in which a little knowledge is a 
very dangerous thing—and he deals very fully with the more 
fecent theories and experime concerning the chemical 
effects of the current, even concentration cells and the Lipp- 
man electrometer receiving a fair share of attention. The 
chapter on thermo-electricity is one of the best in the hock, 
and incidentally reveals by its methods and nomenclature 
the author’s alma mater! 

A separate chapter is devoted to electrical measurements, 
and a further chapter to the measurement of inductance. 
The concluding paragraph‘ of the latter is worth quoting, be- 
cause it tells us at once that Dr. Hutchinson is not one of 
those teachers who forget that they were once students :— 

“The student who works through the preceding tests 
will come to the conclusion either that he is a poor experi- 
menter, or that the apparatus. is wrong—probably the latter. 
Both conclusions may possibly be correct, but the methods 


are nevertheless troublesome and unsatisfactory at the best. ~ 


Newer methods, depending on_ the employment of alternating 
currents, are being developed.”” He then mentions briefly 
the methods depending on Campbell’s vibration galvanometer. 


It is, of course, expected of such a text-book as this that: 


it will not only deal with the principles and practice of mag- 
netism and electricity as they were understood by our fathers, 
but that it will also give introductions to those great out- 
lying tracts of knowledge which are now of such gigantic 
importance as to merit whole literatures cf their own. Such 
are alternating currents, electrical oscillations and waves, 
the passage of electricity through gases, and radio-activity 
and the electronic theory. 

It is to these subjects that Mr. Hutchinson devotes the 
last 180 pages of his second volume. He gives brief historical 
accounts of each subject, discusses the principles; and describes 
the chief experiments, and refers to the directions along 
which cofitroversy and research are proceeding. The whole 
of this part of the book appears to us to be above criticism, 
and no student will regret the source of his first instruction 
in these matters if he reads from this book. The author 
would be the last to claim any finality for the views expressed 
in these chapters, and the student may be warned against 
dogmatism in approaching these borderlands of physical 
knowledge. Mr. Hutchinson has given a fair statement of 
the condition of electrical theory as it is to-day—to-morrow 
will have theories of its own. ~ 

Every chapter in the book has a series of exercises at the 
end, many of which are taken from university examination 
papers, including the honours papers. There is also an 
appendix of useful tables, and a brief bibliography. Both 
volumes have some striking features, and, what is of far 
greater importance, they lack no essential of a sound and 
useful text-book. The two parts are not sold separately, but 
the price charged for the complete work is extremely 
moderate.—P. H. 8. K. 
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FOREIGN AND COLONIAL TARIFFS ON 
ELECTRICAL GooDs. 


FRANCE, ALGERIA, AND TUNIS.—The Ministerial 
Decree of April 13th restricting the importation into France 
and Algeria of goods from foreign countries has been modified 
by further Decrees, dated July 8th and 13th, the effect of 
which is to make it necessary for French importers to obtain 
a special licence from the ‘‘ Comité des dérogations aux prohi- 
bitions d’entrée ’’ of the Ministry of Commerce, for merchan- 
dise other than that specified (food products, manures, fuel, 
agricultural machinery, &c.) which was not actually shipped 
prior to July 9th. 

Under a Presidential Decree of June 15th fees are now 
being charged for both import and export licences in France. 
For imports other than by partel post and for imports by 
parcel post, consisting of 10 parcels or more, the fee is 5 
frances per licence; for less than 10 parcels by parcel post, 
the fee is 50 centimes per—pafcel. Similarly, in the case of 
export licences the fees are 2 francs per licence and 20 cen- 
times per parcel, respectively. * 

‘ sees * the same rates are being charged in Tunis as from 
uly Ist. 


TRANSIT OF GOODS THROUGH FRANCE TO 
SWITZERLAND, ITALY, AND SPAIN.—It has been offi- 
cially announced that the transit arrangements for goods sent 
vid France to Italy and Spain have now been made similar 
to those in force for goods going to Switzerland. Goods 
which are not prohibited to be exported from the United 
Kingdom to Italy and Spain, but which are prohibited to 
be exported from France to those destinations, can now be 
sent under the “ pink certificate ’’ §.45B, which will satisfy 
the French Customs authorities, and will ensure that the 
goods shall not be detained by them. The certificates are 
handed to the master of the ship conveying the goods to 
France, with a notice stating that they must be delivered 
to the Customs authority at the port of discharge,-and that 
failure to do so may lead to the detention of the goods. 

Applications for licences in respect of such consignments 
should be addressed to the War Trade’ Department, and 
special attention should be drawn to the fact that the goods 
figure on the French list of prohibited exports, and that it is 

roposed to ship the consignment to Italy or Spain vid 

rance, and not direct by sea. In the case of Spain, how- 
ever, the arrangement will not apply to consignments of goods 
which exceed half a ton in weight. 

_ A full statement of the regulations now in force respect- 
ing the transit through France of goods sent from the United 
Kingdom to Switzerland, Italy, and Spain, vid France, is 
published in the official Board of Trade Journal. Firms inter- 
ested should consult the Journal, or they can obtain full 
information from the Department of Commercial Intelligence, 
73, Basinghall Street, E.C. 2. : , 


NEW PATENTS APPLIED FOR, 1917. 
(NOT YET PUBLISHED.) 
ie, expressly for this journal by Messrs. W. P. Tuompson & Co., 


lectrical Patent Agents, 285, High Holborn, London, W.C., and at 
Liverpool and Bradford. ; 


13,282. ‘*Sparking plugs.” E. & F. 


13,286. Electric furnaces.” H. Ercnents, H. A. G 
Watson & Co. September 17th. 
13,311. “ Armatures for dynamo-electric machines.” British WESTINGHOUSE 


Etecrric & Manuracturtinc Co. (Westinghouse Electric 
17th. 

318. lectric ignition apparatus for internal-combustio i 
E. September ith = 

3,328. “‘ Electric furnaces and apparatus for regulating variations of cur- 
rent and distribution of heat in a furnace, and in refining steel, &c."’ 
R. Marks (Soc. Anon. Italiana G. Ansaldo & Co.). September 17th. 
“Holders electric incandescent lamps.” C. Wirt. September 

th. 

13,332. ‘‘ Mechanism for limiting movement in electro-mechanical cranes, 
drawbridges, dam gates, &c."" ALLMANNA Svénska ELEKTRISKA AKTIEBOLAGET 
E. H. Linpstom. September 17th. 

13,344. ‘‘ Means for securing shade covering to electric filament lamp.” 
A. Scnortrecp. September 18th. 

13,353. “* Magnetic seaplane torpedo.” W. J. Ruopes. September 18th. 

13,358. “ Electric tramway trolley wire finder and trolley wheel adjuster.” 
D. A. Hatem & R. Lancaster. September 18th. 

13,369. ‘* Sparking gives for combustion or explosion motors.” G. A. 

Partant. tember 18th. 
"13,378. “Sparking plugs for internal-combustion engines. E. ALLEN, 
Avromatic ManGracturinc Co., F. W. Mayes & A. C. Spenser. 
September 18th. 

13,386. Distributors for high-tension ignition systems.” G. S. 


& Manufacturing Co., 


13,392. “* Telephone systems.” Automatic Eiectric Co, U.S.A. September 


13,399. “ Electrical and mechanical apparatus for direct-current motors.” 
G. Paratore. September 18th. (Italy, October 9th, 1916. 
13,406. ‘“ Manufacture of composite bimetallic articles.” Brrrish Tuomson- 


Houston Co. (General. Electric Co., U.S.A.), September 18th. 

13,407. Liquid rheostats.”” IGrasic Exectric Co. (Cutler-Hammer Manu- 
facturing Co., U.S.A.). September 18th. © 

13,420. Accumulatér electrode grids."" Apex Exiecrric Accumuator Syn- 
picate & S.. WILLNER. tember 18th. 

13,425. Speed-controlled electrically-operated machines.”” H. Jerrcorr. 
September 19th. 

ae “Apparatus for electrolysis of water.” K. Kimura. © September 
19th. 


13,451. “ Sparking plags, &c.” T. Crosseze & Sons anp H. R. Wuxs. 
September 19th. 

3,462. “Electric are carbons.” W. Tompson. September 19th, 

13,463, “ Aerial illumination.” W. THompson. September 19th. 

3,469. Manufacturing electric incandescent lamps, &c.” British THom- 
son-Houston Co. (General Electric Co., U.S.A.). September 19th. 

13,473. ‘“* Rectification of alternating currents of -electricity.” S. A, Pot- 
Lock. September 19th. 

13,474, “ Electric water heaters." W. J. Sis. Sepfember 19th, 

13,475. ‘“* Electric thermostat.” W. J. Sms. September 19th. 


13,476. “ Electric changing switch.” W. J. Sims. September 19th, . 
13,520. “ Electric flash lamps.” C. R. Hair. September 20th. 
13,527. “Armature without commutator for direct-current machines and 


single-phase motors." O. Liccrt1. September 20th. 

13,536. ‘* Megnetic induction wire.” C. H. Biyton. September 20th. 

13,541. ‘‘ Telephone exchange systems.” Western Co. Sep- 
tember 29th. (U.S.A., September 22nd, 1916.) Se 

13,542 & 13,543. “Means for supporting electrodes in ionic tubes for use 
in wireless telegraphy, &c.” O. Durpie & Osram-Rosertson Lamp Works- 
September 20th. 

13,544. “ Electric furnaces.” British Tuomson-Houston Co. (General 
Electric Co., U.S.A,). tember 20th.» 

13,547. “* G. T. Pornorr. September 20th. 

13,551. “Trolley wire systems for. electric railways, tramways, &c." P. 
Dawson & F. W..Fawpry. September 20th. 

13,566, ‘‘ Tilting adjustment gear for electric furnaces.” J, H. Twitpen. 
September 21st. 

13,615. “ Electric switches.” C. G. Bennett & H.Garpe. September 2ist. 

13,616. ‘* Electromagnetic lockout switch.” R. P. Bossom anp A. West 
anp Co. September 2ist. 


. 13,627. “Security or locking devices for electric incandescent lamps.” 
Benjamin Exvecrric, Lrp., & E. Fow er. tember 2ist. 
13,631. Electrical distributors.” F. L. Hoxuister. September 2ist. 
13,633. ‘* Keyed interrupter or cut-out for electrical installations or ap) li- 


ances on motor cars, &c.”’ F. T. Craxton & E, J. Craxton. Septem 
2lst. 
13,677. “ Ampere-hour meters.” British WestincHouse Exectric & Manv- 
FactuRING Co. (Westinghouse Electric & Manufacturing Co., U.S.A.). 
13,681. Detective and protective devices for electric cables.” 
Beaver, E. A. Craremont & A. F. W. Ricnarps. September 22nd. 


PUBLISHED SPECIFICATIONS. 


1916. 
The numbers in parentheses are those under which the specifications will be 
printed and abridged, and all subsequent proceedings will taken. 


7,444. Encine-startinc Systems. C. F. Kettering & W. A. Chryst. May 
25th, 1915. 100,541.) ~ 

12,044. Execrrica, Fuses anD PARTS APPERTAINING THERETO. A. Crawford 
and W. Preston. August 25th, 1916. (109,072.) . 

12,045. Execrrica Fuse Boarps or Systems. A. Crawford & W: Preston. 
August 25th, 1916. (109,073.) , 

12,074. Distance anp Sreep Inpicators For Sues. K. T. F. Jung. August 
25th, 1915. (101,297.) 

12,229. Aeraratus. W. J. Davis. January 3rd. (103,106.) 

12,231. Inpuction Execrric Mogors. G. Pestarini. August 29th, 1916. 


109,087 
; 236. PROPULSION OF SHIPS AND SIMILAR VESSELS. H. de M. Snell. 
August 29th, 1916. (109,089.) 

Coat anp Like Currinc F. E. Van Slyke. August 30th, 
1916. (109,092.) 

316. Trotisy ror Execrric Cars AND .THE Like. TT. Warsop. 
August 3lst, 1916. (109,098.) 

2,350. Systems or Exectrtc Motor Conrro:. British Thomson-Houstor 
Co., H. C. Hastings & H. F. Farmer. August 3ist, 1916. (109,101.) 

12,710. AgRIALS FOR USE IN Wiretkss TELEGRAPH OR TELEPHONE SysTEMS. 
C. D. J. Dunning. September 7th, 1916. (109,111.) 

3,142. Exsctric Batrery Ceus. C. Kelway-Bamber. September 15th, 
(109,122.) 

14,041. Winomwcs or Execraic Inpuctance Coms AND. OTHER APPARATUS. 
British Thomson-Houston Co. (General Electric Co., U.S.A.). October 3rd, 
1916. (109,129.) 

14,843. Rance Finpers. Metropolitan Carriage, Wagon & Finance Co., 
W. G. Wilson & W. A. Tritton. October 19th, 1916. (109,138.) 

15,337. Evecrric Jomwr-makinc Wasners. C. J. Beaver & E. A. Claremont. 
October 27th, 1916. (Addition to 10,023/16.) (109,142.) 

16,518. FoR Dynamos, C, T. Mason. June 19th, 
1915. (Divided application on 8,584/16:) (102,268.) 

18,506. Execrric Incanpescent Arc Devices. British Thomson-Houston Co. 
(General Electric Co., U.S.A.). December 27th, 1916. (Cognate application 
on 18,507/16.) (109,188.) 


1917. 


177. Contact Maker AND INTeRRUPTER FOR Execrric Icnition SysTEMS. 
W. J. Mellersh-Jackson {Phillips-Brinton Co.). January 4th, 1917. nae 

4,573. APPARATUS FOR STARTING ENGINES, MORE PARTICULARLY Heat ENcINes. 
Akt. Brown, Boveri et Cie. April 18th, 1916. 105,910.) 

7,636. Apparatus FOR Protectinc ELEctRic INSTALLATIONS. Giles. May 
27th, 1916. (109,237.) 

9,571. Winpinc or Macninery. Siemens Schuckertwerke Ges. 
June 10th, 1916. (Addition to 101,407.) (107,766.) 


Packing Glassware.—American cut glass, especially the 
cut glass with silver trimmings, is winning an enviable place in the 
Peruvian market. Shipments of plate glass are liable to have dropped 
upon them at any time a ton or two of other goods; the Belgian 
manufacturers have demonstrated that glass can be packed to meet 
this condition. The only thing to do is carefully to pack the 
product tightly in a light case, which must be enclosed for export 
in an outside case of strong lumber, made large enough so that an 
ample cushion can be provided on all sides of the inside case that 
contains the glass. This cushion will receive the shock of blows, 
and distribute the impact. . 

Instead of having the ends and sides of the inside case parallel to 
the outer one, it is preferable that it should lie diagonally, so that 
two opposite corners may touch the outside case, and two other 
opposite corners have an ample cushion. In this manner, % is said, 
glass can be packed for export to any point along the coast, without 
the least danger of breakage.— Scientific American. 
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